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EXECUTIVE SUMMARY 

Project Participants and Background 

Western Area Power Administration (WAPA), a federal power marketing agency within the U.S. Department 

of Energy (DOE), is the lead federal agency for the Project under the National Environmental Policy Act 

(NEPA). Arizona Public Service (APS) is an electricity generation and distribution company and the Project 

proponent.  

WAPA is responding to APS’ request to interconnect a proposed 230-kilovolt (kV) transmission line near 

Bagdad, Arizona, to WAPA’s existing electrical transmission system. This request would result in the MPP-

Q01 Interconnection Project (herein called the Project or Proposed Action). The Proposed Action’s 

transmission line would interconnect with WAPA’s Mead-Perkins 525-kV (MDE-PES) transmission line near 

the junction of U.S. Route 93 (US 93) and Arizona State Route (SR) 97. The Project will provide additional 

firm transmission capability to satisfy future electrical load and will provide future opportunities for increased 

reliability of the APS electrical system for its customers. 

Project Location 

The Project is located in Yavapai County, from southeast of the US 93 and SR 97 junction to approximately 

1 mile west of the SR 97 and SR 96 intersection, near Bagdad, Arizona (Project Area; Figure 1). The 

Project is located on Arizona State Trust Land managed by the Arizona State Land Department (ASLD), 

private property, and land administered by the Bureau of Land Management. The Project’s transmission 

line runs north-south on State Trust Land.  

Purpose and Need 

WAPA 
WAPA owns, operates, and maintains transmission lines and associated facilities in accordance with the 

Federal Power Act (16 U.S.C. §§ 791-825r). WAPA’s purpose and need for the Project is to consider and 

respond to APS’ interconnection request in accordance with the Federal Power Act, which Section 211 

requires that transmission service be provided upon request if capacity is available without impairing the 

continued reliability of electric systems and if it is in the public’s interest to do so.  

Redundant communications systems are proposed along with the transmission line (two microwave towers 

and collocated fiber-optic cable). Accordingly, WAPA’s requirement for the redundant communication with the 

MPP-Q01 switchyard portion of the Project results from the North American Electric Reliability Corporation 

(NERC) Transmission Operations (TOP) Standards. TOP-001-5 requires that Transmission Operators and 

Balancing Authorities have redundant and diversely routed data exchange infrastructure within the 

Transmission Operator’s primary Control Center for the exchange of real-time data. WAPA operates a 

redundant communication network to maintain the safety and reliability of the bulk electric system.  



MPP-Q01 Interconnection Project (DOE/EA-2208) Environmental Assessment 

WestLand Engineering & Environmental Services October 24, 2024 | Page ES-2 

Proposed Action 

WAPA  
WAPA’s Proposed Action consists of responding to an interconnection request from APS, and if approved, 

entering into an interconnection agreement with APS, and implementing transmission and communication 

system additions. These additions include WAPA constructing, operating, and maintaining a new 500-kV 

MPP-Q01 Switchyard; two microwave towers, one located near the existing 169-5 tower along the MDE-

PES 525-kV transmission line, and the second microwave tower located within or adjacent to the existing 

Pete Smith Peak communications facility (Figure 1). WAPA would also provide redundant communications 

by using a dedicated capacity on an APS-owned and installed Optical Ground Wire (OGW) fiber optic cable 

along the new transmission line. 

APS 
APS proposes to build, operate, and maintain a 14-mile 230-kV transmission line. The line would interconnect 

with WAPA’s MDE-PES 525-kV transmission line at the southern end. In addition to the transmission line, 

APS proposes to build, operate and maintain two new substations, known as TS-01 and TS-02, located at 

each end of the new line (Figure 2). APS would also install fiber optic cable along the new transmission line; 

on which WAPA would have dedicated capacity to provide redundant communications for the new 

infrastructure.  

Alternatives 

A No Action Alternative was evaluated to provide a baseline against which the impacts of the Proposed 

Action can be compared. Under the No Action Alternative, WAPA would not approve an interconnection 

request, enter into an interconnection agreement, or implement Project-related communication system 

additions, and APS would not construct the 230-kV transmission line and associated structures.  

Summary of the Proposed Action’s Environmental Consequences 

Biological Resources 
Construction of the Proposed Action would have direct, long-term impacts to vegetation. Approximately 176 

acres of vegetation would be cleared. Permanent vegetation removal would occur within approximately 106 

acres for transmission structures, permanent access roads, the MPP-Q01 switchyard, TS-01 and TS-02 

substations, and the microwave towers at the 169-5 communications site and Pete Smith Peak. The 

remaining 70 acres of disturbance would be temporary for the construction and use of temporary access 

roads and pulling locations.  

Impacts to special-status species during construction include the permanent and temporary loss of suitable 

habitat (176 acres), potential disturbance from human noise and activity, and risk for direct mortality from 

ground disturbance and vehicle strikes. However, with the implementation of conservation measures, it is 

unlikely that the Proposed Action would result in direct mortality of individual species during construction. 
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Special-status species that may use the Project Area for foraging or breeding may experience long-term 

impacts as a result of disturbance and loss of habitat. Conservation measures would be implemented to 

minimize impacts to special-status species, therefore, long-term impacts to special-status species would 

be negligible and unlikely to result in population-level effects.  

Historic Resources  
There would be no direct effects to cultural sites as a result of construction of the Proposed Action. 

Construction of the Proposed Action would result in indirect impacts to the integrity of feeling and setting of 

cultural resource sites adjacent to the Project Area, if those aspects of integrity contribute to the significance 

of the site, including cultural landscapes, for as long as the Project structures exist. Temporary impacts to 

setting and feeling would result from the presence of construction equipment and its associated noise.  

Visual Resources 
The Proposed Action would create contrast with the existing landscape features. WAPA and APS facilities 

would create weak to moderate contrast. At the point of interconnection and microwave tower locations, 

the proposed facilities would mimic the linear and vertical form of existing transmission corridors and 

communications facilities. Travelers headed in both directions on US 93 at the posted driving speeds would 

see minimal change in the landscape.  

Geometric forms would be introduced into the existing landscape for travelers headed in both directions on 

SR 97 and residents of the off-grid community west of the proposed transmission line. These viewers would 

see a new transmission corridor; however, the contrast would not preclude viewers from views of the rugged 

mountain terrain and Sonoran Desert vegetation.  
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1. INTRODUCTION 

1.1. PROJECT BACKGROUND 

Western Area Power Administration (WAPA) is responding to a request from Arizona Public Service Company 

(APS) to interconnect a proposed 230-kilovolt (kV) transmission line to WAPA’s Mead-Perkins 525-kV (MDE-

PES) transmission line located near Bagdad in Yavapai County, Arizona (herein called the Project or 

Proposed Action). The alignment of the proposed transmission line runs approximately 14 miles north-to-

south on State Trust lands managed by the Arizona State Land Department (ASLD) as well as private property 

and is partially collocated with a separate water pipeline project, the Aguila Pipeline (not yet under construction 

at the time of publishing this Draft Environmental Assessment [EA]), on State Trust Land.  

On June 5, 2019, APS submitted its interconnection request to WAPA. APS proposes to build, operate, and 

maintain a 14-mile long 230-kV transmission line that would run from southeast of the U.S. Route 93 (US) 

93 and Arizona State Route (SR) 97 junction to approximately 1 mile west of the SR 97 and SR 96 

intersection, near Bagdad (Figure 1). The proposed transmission line would interconnect with WAPA’s 

MDE-PES 525-kV transmission line at the south end. As part of the Proposed Action, WAPA would 

construct, own, and operate a 500-kV switchyard (MPP-Q01) and two microwave towers (169-5 and Pete 

Smith Peak), and APS would construct, own, and operate two substations (TS-01 and TS-02). APS would 

also construct a fiber optic cable along the new transmission line of which WAPA would have dedicated 

capacity and would provide redundant communications with the MPP-Q01 switchyard (Figure 2). The 

proposed transmission line, MPP-Q01 switchyard, TS-01 and TS-02 substations, and the 169-5 microwave 

tower would be located on State Trust lands and private lands. The microwave tower at Pete Smith Peak 

would be located within or adjacent to existing communications facilities owned by WAPA on Bureau of 

Land Management (BLM) lands.  

The Proposed Action would reinforce the existing APS transmission system as follows: 

• The Project will provide additional firm transmission capability to satisfy APS's current and future 

electrical load. 

• The Project will reinforce the transmission delivery system to provide reliable and increased load-

serving capability to support continuing load growth to APS customers. 

• The Project will provide supplemental access to the western U.S. interconnected electrical grid that 

allows APS to purchase power and optimize the terms of its power purchase agreements. 

• The Project will achieve compliance with Western Electricity Coordinating Council reliability criteria 

(see Section 1.2) regarding single contingency outages and maintenance of service to customers 

during system outages.  

• The Project will provide future capability to increase the reliability of the APS electrical system by 

creating a looped transmission system that provides a second transmission path for power supply 

to APS customers during system disturbances. 
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• The Project will provide future capability for de-energized maintenance of the existing APS 115-kV 

facilities, resulting in additional operating flexibility, increased maintenance efficiency, lower overall 

operating costs, and enhanced worker safety. 

On February 22, 2023, WAPA made a determination to prepare an EA for the Proposed Action in 

accordance with U.S. Department of Energy (DOE) National Environmental Policy Act (NEPA) 

implementing procedures (10 Code of Federal Regulations [CFR] part 1021). Actions that require an EA 

include those that entail the “upgrading, rebuilding, or construction of powerlines... more than approximately 

10 miles in length outside previously disturbed or developed powerline or pipeline rights-of-way.” The 

Proposed Action fits this action classification since the proposed transmission line is more than 10 miles in 

length and is outside previously developed powerline or pipeline rights-of-way (ROW).  

1.2. PURPOSE AND NEED 

1.2.1. Western Area Power Administration  

As a federal power-marketing agency within the DOE, WAPA owns, operates, and maintains transmission 

lines and associated facilities pursuant to its statutory authority under the Federal Power Act.  

WAPA’s purpose and need is to consider and respond to APS’s interconnection request in accordance with 

the Federal Power Act. This requires WAPA to demonstrate that the request does not degrade transmission 

system reliability and safety, or adversely affect service to existing customers. WAPA conducts feasibility, 

system, and facility studies to determine the transmission system upgrades or additions necessary to meet 

these requirements and accommodate the proposed interconnection.  

WAPA is responsible for the reliable operation and maintenance of its transmission system and complying 

with the North American Electric Reliability Corporation (NERC) Reliability Standards. Accordingly, if WAPA 

were to approve APS’s interconnection request and implement the Proposed Action, redundant 

communication (fiber optic line, 169-5 and Pete Smith Peak microwave towers) with the MPP-Q01 

switchyard would be required for WAPA to comply with the NERC Reliability Standards. NERC requires 

that transmission operators (in this instance, WAPA) have redundant and diversely routed data exchange 

infrastructure within the transmission operator’s primary control center for the exchange of real-time data. 

This standard prevents instability, uncontrolled separation, or cascading outages that adversely impact the 

reliability of the interconnection by ensuring prompt action to prevent or mitigate such occurrences. 

Therefore, to comply with this standard, redundant communications with the MPP-Q01 switchyard via a 

fiber-optic line and two microwave towers (169-5 and Pete Smith Peak) are part of the Proposed Action.  

This EA, which is the responsibility of WAPA, is a concise public document that serves to: 

• Provide sufficient evidence and analysis for determining whether to prepare an environmental 

impact statement (EIS) or a finding of no significant impact (FONSI). 
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• Aid WAPA’s compliance with NEPA when no EIS is necessary. 

• Facilitate preparation of an EIS if one is necessary (40 CFR § 1508.9). 

Based on the analysis contained in this EA, weighing how each alternative meets the purpose and need, 

WAPA will determine whether the Proposed Action requires an EIS or if a FONSI can be prepared.  

1.2.2. Cooperating Agencies 

WAPA is the lead federal agency in the NEPA process as well as for the Endangered Species Act (ESA) 

Section 7 process and the National Historic Preservation Act (NHPA) Section 106 process. On April 18, 

2023, WAPA invited the BLM to be a cooperating agency in the preparation of this EA because the BLM 

administers the land underlying the Pete Smith Peak communications facility. Since less than 1 acre of land 

would be disturbed for the Project microwave tower work on Pete Smith Peak, the BLM did not accept 

cooperating agency status but was involved throughout the environmental review process.  

1.3. PUBLIC AND TRIBAL PARTICIPATION 

Pursuant to DOE and Council of Environmental Quality NEPA regulations, WAPA conducted public scoping 

for the Proposed Action. WAPA initiated a 30-day public comment period for the Project on April 4, 2023, 

ending on May 12, 2023. WAPA mailed scoping letters to 13 agencies, organizations, and interested 

parties, 12 tribes, and 25 landowners in the Bagdad area to inform them of the Project and scoping period, 

and to request input on the Proposed Action. These letters also included notice of a virtual scoping meeting 

to be held on April 26, 2023. WAPA also published two newspaper advertisements, one in The Wickenburg 

Sun and one in The Daily Courier, on April 19 and April 23, 2023, respectively, which announced the 

scoping notice and included information about the virtual scoping meeting. Thirteen people attended the 

virtual public scoping meeting held on April 26, 2023.  

WAPA accepted scoping comments via telephone, email, U.S. mail, and at the virtual scoping meeting. 

WAPA received a total of five submittals from three individuals, one state government agency, and one 

federal government agency. During the public scoping meeting, there were five questions/comments 

received from three individuals and one state government agency representative. No businesses or tribes 

provided scoping comments or participated in the public scoping meeting.  

The topics addressed during scoping included:  

• Impacts to environmental justice. 

• Impacts to livestock grazing. 

• Impacts to sensitive species, including desert tortoise, and other wildlife, biological resources, and 

habitat. 

Refer to Appendix A for a detailed scoping summary.  
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Additionally, in accordance with the NHPA, WAPA separately requested comments on the National Register 

of Historic Places (NRHP) evaluation finding of no adverse effect for the Project from the 12 tribes consulted 

during scoping. Two responses from tribes have been received as of the publication date of this Draft EA; 

one comment indicated concurrence, and the other comment indicated the tribe had no comments on the 

finding of no adverse effect for the Project. See Section 4.2 for additional information. 

2. PROPOSED ACTION AND ALTERNATIVES 

2.1. WAPA’S PROPOSED ACTION 

WAPA’s Proposed Action consists of responding to an interconnection request from APS, and if approved, 

entering into an interconnection agreement with APS, and implementing transmission and communication 

system additions required for the Project as follows:  

• MPP-Q01 Switchyard—WAPA would construct, own, and operate a new 500-kV switchyard, up 

to 35 acres in size, containing up to four 500-kV breaker bays, located between the MDE-PES 525-

kV line and APS’s new TS-01 Substation. The MPP-Q01 switchyard would be the Point of 

Interconnection (POI) for the Project.  

• Pete Smith Peak Microwave Tower—WAPA would install and maintain a microwave tower 

adjacent to the existing communication facilities at Pete Smith Peak to maintain WAPA radio 

communications with the MPP-Q01 switchyard and TS-01 and TS-02 substations that will be 

constructed, operated, and maintained by APS (see Section 2.2 for additional details).  

• 169-5 Microwave Tower— To provide microwave communications to the POI, WAPA would install 

and maintain a microwave tower approximately 10 miles southeast of the interconnect location, 

near MDE-PES 525-kV transmission structure 169-5. This tower will be used as a relay station 

between the MPP-Q01 switchyard and the Pete Smith Peak microwave tower.  

• Fiber Optic Cable along New Transmission Line— To provide redundant communications to the 

POI, WAPA would use dedicated capacity on an APS-owned and installed Optical Ground Wire 

(OGW) fiber optic cable along the new transmission line from the POI to APS’s TS-01 substation.  

2.2. APS PROPOSED FACILITIES 

While APS’s facilities are not part of the federal action, they are described alongside the federal actions to 

aid the analysis.  

APS proposes to build, operate, and maintain a 14-mile long 230-kV transmission line and the following 

components to assist in operating the transmission line:  

• Construction, operation and maintenance of an approximately 15-acre substation adjacent to the 

MPP-Q01 switchyard, to be known as TS-01, which would include up to two 525/230/34.5-kV 

transformers and associated switch gear. 
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• Construction, operation and maintenance of an approximately 15-acre substation at the north end 

of the proposed transmission line, to be known as TS-02, which would include up to two 230/115-kV 

transformers, up to two 230/69-kV transformers, and associated switch gear. 

• Construction, operation and maintenance of a 14-mile-long fiber optic cable along the new 

transmission line from TS-01 to APS’ Bagdad Substation via APS’ Willow Lake 115-kV transmission 

line. WAPA will use dedicated capacity on this cable for redundant communications for the MPP-

Q01 switchyard.  

2.3. PROJECT LOCATION 

The Project Area is located south of the unincorporated community of Bagdad in Yavapai County, Arizona. 

The MPP-Q01 switchyard and TS-01 substation would be constructed southeast of the US 93 and SR 97 

intersection. Exiting the TS-01 substation, the transmission line would head north towards Bagdad. The 

transmission line would continue to the TS-02 substation, adjacent to the Willow Lake 115-kV transmission 

line and approximately 1 mile southeast of Bagdad. The first communications tower would be located 

approximately 10 miles southeast of the MPP-Q01 switchyard at the existing 169-5 tower site associated 

with WAPA’s MDE-PES transmission line; the second would be located within or adjacent to existing WAPA 

communications facilities on Pete Smith Peak, approximately 25 miles south/southwest of the MPP-Q01 

switchyard (Figure 2).  

The MPP-Q01 switchyard, TS-01 substation, 169-5 microwave tower, and majority of the 230-kV 

transmission line would be located on State Trust Land managed by the ASLD and zoned as RCU 

(Residential; Rural) by Yavapai County. Portions of the transmission line and TS-02 substations would be 

located on private property, and the Pete Smith Peak microwave tower would be located on land 

administered by the BLM. The transmission line would be partially collocated with a separate water pipeline 

project, the Aguila Pipeline (not yet under construction at the time of publishing this Draft EA), on State 

Trust Land. 

Altogether, the Project Area includes 267 acres of State Trust Land, less than 1 acre on BLM land, and 37 

acres of private lands (total of 305 acres). The point of interconnection to WAPA’s transmission system 

would be located within the 267 acres of State Trust Land, in Section 15, Township 12N, Range 9W.  

2.4. SCHEDULE 

Should WAPA approve APS’s interconnection request and enter into an interconnection agreement, APS 

plans to construct the Proposed Action from 2026 through 2028 and place it in service by the summer of 

2028. WAPA would also plan to complete its construction activities associated with the Proposed Action 

from 2026 through 2028. 



MPP-Q01 Interconnection Project (DOE/EA-2208) Environmental Assessment 

WestLand Engineering & Environmental Services October 24, 2024 | Page 6 

2.5. PROJECT IMPLEMENTATION 

2.5.1. Construction 

The total anticipated disturbance of the Project Area is approximately 176 acres. Up to 106 acres of 

permanent disturbance is expected for placement of up to 70 transmission structures, permanent access 

roads, and supporting facilities. Up to 70 acres of temporary land disturbance is expected from construction 

activities (Table 2-1). 

Table 2-1. Project Elements and Estimated New Disturbance 

Project Elements 

Estimated New 
Permanent  

Disturbance 
Area (acres) 

Estimated New 
Temporary 

Disturbance 
Area (acres) 

Access Roads and Laydown Yards 30 15 
Transmission Structures  10 25 
Pulling/Tensioning Areas N/A 30 
Substations and Switchyard 65 N/A 
Microwave Towers <1 N/A 

TOTAL 106 70 
 

Construction activities associated with the Proposed Action include the following: 

• APS would install up to 70 steel monopole transmission structures, up to 130 feet in height, with 

the potential to use steel monopole structures up to 199 feet if engineering conditions require it.  

• APS would construct 16 miles of permanent access roads (14 miles along the transmission line 

and 1 mile on each side for access points) for construction, operation and maintenance of the 

transmission line. APS will clear the access roads of vegetative cover and will maintain the road 

prism to provide passage of high clearance vehicles. APS will construct the cut and fill slopes for 

access roads at the maximum practicable slope ratio to minimize both potential erosion and the 

area of disturbance.  

• APS would construct the TS-01 and TS-02 substations. 

• WAPA would construct the MPP-Q01 switchyard and 169-5 and Pete Smith Peak microwave towers.  

APS and WAPA would use licensed contractors specializing in transmission line construction and will 

require approximately 25 personnel on site to complete this work. Equipment used during construction of 

the Proposed Action is anticipated (but not limited) to include: 
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• two bucket trucks • four light plants 
• three boom trucks • two generators 
• nine foremen/crew pickups • one rubber track CAT Challenger 
• two pressure diggers • two service trucks 
• three backhoes • four concrete trucks 
• two steel track sagging dozers • one helicopter (limited use) 
• one front end loader • one skid steer 
• two drill rigs • one pole trailer 
• two water trucks • two cranes 
• two air compressors • one dump truck 

Right-of-way boundary staking will be completed by APS prior to any clearing or grading to ensure that no 

additional impacts are caused outside of the ROW. 

Clearing and grading of roads, tower pads, pulling areas, etc. will occur prior to construction and will be 

completed with the use of backhoes and chainsaws to ensure that all equipment required for pole/line/tower 

installation can be accommodated. Approximately 176 acres of vegetation will need to be cleared for the 

Proposed Action. WAPA’s Construction Standards, including Construction Standard 13 for environmental 

quality protection, would be implemented for WAPA’s Proposed Action (Appendix B). 

2.5.1. Operations and Maintenance 

APS will inspect the transmission corridor twice per year for any damage to structures, insulators, and 

conductors. APS will conduct inspections using a four-wheel drive vehicle. For ongoing vegetation 

management following construction, APS may, as necessary, conduct limited trimming, vegetation removal, 

or herbicide application along permanent access roads and within the transmission corridor to mitigate fire 

hazard. APS will not use mechanical mowers within riparian areas; it will only remove or prune riparian 

vegetation using manual methods. APS will not conduct herbicide application within riparian areas. 

WAPA would incorporate the operations and maintenance, including inspections, of the MPP-Q01 

switchyard and microwave towers into its existing program. WAPA conducts aerial inspections on its 

systems up to four times per year and ground inspections once per year. WAPA uses the inspection reports 

to prioritize any needed repairs. By its nature, this work is episodic.  

2.6. NO ACTION ALTERNATIVE 

The No Action Alternative provides a baseline against which the impacts of the Proposed Action can be 

compared. Under the No Action Alternative, WAPA would not approve an interconnection request or enter 

into an interconnection agreement, nor implement Project-related communication system additions, and 

APS nor WAPA would construct the transmission line or associated structures.  



MPP-Q01 Interconnection Project (DOE/EA-2208) Environmental Assessment 

WestLand Engineering & Environmental Services October 24, 2024 | Page 8 

2.7. ALTERNATIVES CONSIDERED BUT NOT FURTHER EVALUATED 

Prior to submitting the interconnection request to WAPA, APS considered multiple alternatives that would 

meet the underlying need for the Project as defined by APS. Subsequently, during WAPA’s evaluation of the 

Proposed Action, several additional communications alternatives (facilities for redundant communications with 

the MPP-Q01 switchyard) for the Proposed Action were considered. The alternatives that were considered 

but eliminated from detailed NEPA evaluation by WAPA are described in the following subsections.  

2.7.1. New Transmission Line Alignment and Capacity Alternatives 

WAPA Interconnect with New 17-mile APS Alignment 

The WAPA Interconnect with New 17-mile APS Alignment alternative consists of a 17-mile 115-kV or 230-

kV APS transmission line following the Aguila water pipeline ROW. This alternative would have the southern 

end of the 17-mile transmission line interconnect with either WAPA’s Liberty-Peacock 345-kV line or MDE-

PES 525-kV line near the Santa Maria River; the northern end would interconnect with the APS Willow Lake 

transmission line near Bagdad. This alternative would include the construction of either a new WAPA 500-

kV switchyard containing up to four 345-kV breaker bays, or a new WAPA 500-kV switchyard containing 

up to four 500-kV breaker bays at the southern end of the new transmission line. This alternative would 

also include the construction of an APS substation (TS-01) at the WAPA interconnect and APS substation 

(TS-02) at the APS termination.  

One advantage of this alternative is that, like the Proposed Action, the 17-mile alignment transcended 

mostly State Trust Land administered by the ASLD and avoided BLM administered lands which would 

reduce impacts to federal lands. Another advantage is that the alignment would be co-located with the 

Aguila water pipeline ROW.  

This alternative was dismissed because the Proposed Action is a shorter route (13.8 miles) and has the 

same advantages as this alternative in that the transmission line avoids BLM land and is co-located with 

the Aguila water pipeline ROW.  

WAPA Interconnect with New 14-mile APS Alignment  

The WAPA Interconnect with New 14-mile APS Alignment alternative consists of a 14-mile 115-kV or 230-

kV APS transmission line following SR 97 for 7.2 miles and then following along the Aguila pipeline ROW. 

As with the 17-mile alternative described above, the14-mile transmission line alternative would interconnect 

with either WAPA’s Liberty-Peacock 345-kV line or Westwing-Mead 500-kV line, and the APS Willow Lake 

115-kV line. This alternative would include the construction of either a new WAPA 500-kV switchyard 

containing up to four 345-kV breaker bays, or a new WAPA 500-kV switchyard containing up to four 500-

kV breaker bays at the southern end of the new transmission line. This alternative would also include the 

construction of an APS substation (TS-01) at the WAPA interconnect and an APS substation (TS-02) at the 

APS termination.  
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The advantage of this alternative is that it was a shorter length than the 17-mile alignment, it avoided yellow-

billed cuckoo (Coccyzus americanus) designated critical habitat, and avoided BLM-managed lands, 

reducing impacts to federal lands. This alignment also avoided Federal Emergency Management Agency 

(FEMA) floodplains.  

This alternative was dismissed because it would require the construction of a 7.2-mile access road before 

joining the Aguila water pipeline ROW. This option also presented a higher construction cost than the 17-

mile alignment. 

Four-Vertice Alignment 

The Four-Vertice alternative consists of a transmission line alignment with four vertices (bends), 84 

transmission structures, and shares approximately 53 percent of the transmission path with the Auila 

pipeline ROW. APS conducted a transmission scoping analysis to determine the optimal number of vertices 

for the transmission line while also minimizing the total land area outside of the existing Aguila pipeline 

ROW. Vertices refer to the number of bends in a transmission line alignment and are achieved with the use 

of angle poles instead of tangent poles, which are used for straight segments. Angle poles are bigger, more 

visible, and more expensive; therefore, minimizing them reduces impacts and costs. A Four-Vertice 

alternative was determined to be the minimum number of vertices while maintaining the majority (53 

percent) of the total transmission path length inside of the Aguila pipeline ROW.  

This alternative was dismissed from further evaluation because the 10-vertice alignment of the Proposed 

Action maintains 70 percent of the total transmission path length inside of the Aguila pipeline ROW and 

consists of no more than 70 transmission structures.  

2.7.2. Existing Transmission Line Enhancement Alternative 

APS 115-kV Line Enhancement with New Prescott Transformer 

The APS 115-kV Line Enhancement with New Prescott Transformer alternative consists of APS enhancing 

the existing APS 115-kV Willow Lake transmission line. The Willow Lake line runs from the APS Bagdad 

Substation to the APS Willow Lake Substation near Prescott, Arizona. Upgrading this line would include 

reconductoring the line by upgrading the wire size for capacity. The line would remain at 115-kV. A third 

transformer would be added by WAPA at WAPA’s adjacent Prescott Substation. APS would upgrade the 

Bagdad Substation and would potentially need to add a second transformer under this alternative. 

The advantage of this alternative is that no new power line or substations would need to be constructed.  

This alternative was dismissed from further evaluation because it does not provide the redundancy and 

level of reliability desired under the purpose and need for this Project. It would also require new work on 

U.S. Forest Service managed lands which would increase impacts to federal lands. The work required 
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under this alternative would also involve multiple transmission shutdowns for up to several weeks during 

reconductoring. 

2.7.3. Power Source Alternative 

Natural Gas Generator 

The Natural Gas Generator alternative consists of APS constructing a new natural gas-powered generator 

near Bagdad, rather than constructing or upgrading any new transmission lines or substations.  

The advantage of this alternative is that no new transmission lines or substations would need to be 

constructed.  

This alternative was dismissed from further evaluation because there is an insufficient natural gas supply 

available in Bagdad for this alternative to satisfy the purpose of and need for this Project. 

2.7.4. Communication Alternatives 

WAPA considered various communication alternatives to allow line-of-sight radio or fiber optic 

communication to the proposed WAPA interconnect location, per WAPA’s requirement for redundant 

communication to the MPP-Q01 switchyard. WAPA considered the following communication alternatives: 

• Moving the interconnect location to a nearby high elevation point along the existing WAPA 

transmission line. 

• Installing buried fiber optic line along a proposed alignment from the proposed interconnect to the 

existing fiber optic line associated with APS Willow Lake transmission line with line of site to a 

WAPA communication tower. 

• Running fiber optic cable from the proposed interconnect to the existing microwave tower near 

Wikieup or Peacock Mountains. 

• Running fiber optic cable from Mead to Phoenix, along WAPA’s transmission line, with a tie-in at 

the interconnect location. 

These communication alternatives were eliminated from further consideration due to feasibility, cost, 

environmental impacts, and land management concerns. 

2.8. PAST, PRESENT, AND REASONABLY FORESEEABLE FUTURE ACTIONS 

WAPA developed a list of past, present, and reasonably foreseeable future actions that, when combined 

with impacts from the Proposed Action, would have a potential for impacts resulting in cumulative effects. 

Because planned projects are not always carried to completion, only those projects which are funded and 

anticipated to have on-site impacts within 10 years were included. 
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The first reasonably foreseeable future action is WAPA’s Routine Transmission Line Maintenance and 

Minor Construction Program. This program consists of routine operations and maintenance activities by 

WAPA including, but not limited to, inspections, cleanings, repairs, replacements, modifications, testing, 

calibrations, upgrades, vegetation management, demolitions, disposals, and installations of equipment, 

structures, conductors, fencing, access roads, structure pads, communications equipment, laydown yards, 

fiber optic cable, erosion control devices, grounding systems, spacer/dampers, guy anchors, transformers, 

and hardware (WAPA 2020). 

The other reasonably foreseeable future action is WAPA’s replacement of the Pete Smith Peak 

communications building due to its advanced age. WAPA has identified this need and is in the preliminary 

stages of studying replacement options. As part of the future Pete Smith Peak communications building 

replacement project, WAPA may add communications equipment within the new facility such as a new 

generator and batteries. WAPA is also considering upgrading the existing 20-foot-tall communications 

tower to a taller one.  

APS has no reasonably foreseeable future actions in the vicinity of the Project Area.  

Freeport McMoRan Bagdad Inc. is planning to construct a new water pipeline (at the time of the publishing 

of this Draft EA, the pipeline is not yet under construction), the Aguila Pipeline, which will be established 

underground and connect its Bagdad Mine to the planned Aguila Wellfield near Aguila, Maricopa County, 

Arizona. The length of the proposed pipeline corridor is approximately 53 miles and is located entirely on 

ASLD and private lands. The entire length of the Proposed Action transmission line parallels the Aguila 

Pipeline, with approximately 70 percent of the total transmission path length collocated with the pipeline 

alignment. Separate ROWs would be obtained for each project, and while those ROWs may be coincident 

with each other, neither would be exclusive in access or use. The Aguila Pipeline is entirely privately funded, 

has separate and independent utility from the Proposed Action, and is not dependent on power from the 

Proposed Action transmission line. The Aguila Pipeline project is not a connected action under NEPA; 

however, it is a reasonably foreseeable future action, therefore, cumulative impacts from the Aguila Pipeline 

in the Project Area are analyzed in this EA.  

3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 

3.1. INTRODUCTION 

The affected environment and the environmental impacts of the Proposed Action and No Action Alternatives 

on the resources identified for analysis are described in this section. The resource issues addressed in this 

EA were developed using comments received from the public, tribes, and agencies during internal and 

external scoping (Table 3-1). Resource issues considered but dismissed from further analysis are 

described in Section 3.3.  
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Table 3-1. Resource Issues Carried Forward for Analysis 
Issue Topic Analysis Issues 

Biological Resources, including vegetation and 
special status species 

- Vegetation loss 
- Impacts to special status species and habitat 
- Impacts to avian species, including migratory birds and bald 

and golden eagles 
- Impacts to Sonoran Desert tortoise 

Historic Resources - Impacts to historic properties 

Visual Resources - Impacts to views from U.S. 93, SR 97, SR 96 and a rural 
community west of the Project transmission line 

3.2. IMPACT ANALYSIS METHODOLOGY 

The affected environment for each resource consists of the physical area that bounds the environmental, 

economic, biological, or cultural resources of interest that would likely be impacted by the Proposed Action 

and No Action alternatives. The affected environment is described for each resource analyzed based on 

primary and secondary data sources, and, for some resources, field observations. The affected 

environment also serves as the baseline from which to evaluate likely changes or impacts resulting from 

the Proposed Action and No Action Alternatives.  

Environmental consequences, or impacts, were defined as modifications to the affected environment by 

implementing the Proposed Action or No Action Alternative. Impacts can be beneficial or adverse, result 

from the Proposed Action directly or indirectly, can be temporary, long-term, permanent, or cumulative in 

nature, and can be described in intensity as negligible, minor, moderate, and major. The impact terminology 

used throughout this analysis is defined in Table 3-2. The impact analysis was conducted on either a 

quantitative or qualitative basis, depending on available data or the nature of the impact, and the severity 

of the impact is established in the context of the affected environment. A direct and indirect analysis area 

is provided for each resource in the sections below.  

To determine cumulative effects that would result from implementing the Proposed Action or No Action 

Alternatives, WAPA reviewed the known past, present, and reasonably foreseeable future proposed projects 

in the vicinity of the Project Area and considered their temporary and long-term incremental effects on the 

local environment. The geographic analysis area considered for cumulative effects varies by resource issue.  
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Table 3-2. Impact Analysis Methodology 
Impact Category Terminology Definition 

Type Beneficial A positive change in the condition of appearance of the resource or a 
change that moves the resource toward a desired condition. 

 Adverse A negative change that moves the resource away from a desired 
condition or detracts from its appearance or condition. 

 Direct An effect on a resource which is caused by the action and occurs at a 
particular time and place. 

 Indirect An effect on a resource which is caused by the action and is later in time 
or farther removed in distance but is still reasonably foreseeable. 

 Cumulative Impacts to resources which result from the incremental impacts of the 
action when added to other past, present, and reasonably foreseeable 
future actions. 

Duration Short-term/ 
Temporary 

Impact occurring during the construction period (4-6 months) or for a 
limited time thereafter (generally less than 1 or 2 years). 

 Long-term/ 
Permanent 

Impact lasts beyond the construction period, and the resources may not 
regain their pre-construction conditions for a longer period of time.  

Intensity Negligible Impact at the lowest levels of detection with barely measurable 
consequences. 

 Minor Impact is measurable or perceptible, with little loss of resource integrity 
and changes are small, localized, and of little consequence. 

 Moderate Impact is measurable and perceptible and would alter the resource but 
not modify overall resource integrity, or the impact could be mitigated 
successfully in the short term. 

 Major Impacts would be substantial, highly noticeable, and long term.  

3.3. RESOURCES CONSIDERED BUT NOT FURTHER EVALUATED 

Resource issues dismissed from further evaluation, either because they are not present in the Project Area 

or because no measurable impacts would occur, are described briefly in Table 3-3. 
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Table 3-3. Resource Issues Dismissed from Further Evaluation 
Issue Topic Rationale for Dismissal 

Air Quality National Ambient Air Quality Standards (NAAQS) are set by the EPA Office of Air Quality Planning and Standards. 
Ambient air quality standards define the allowable concentrations of criteria pollutants in ambient air. The State of 
Arizona has incorporated the NAAQS by reference and does not have any additional ambient air quality standards.  
During construction, the Proposed Action would create short-term air pollutant emissions from equipment exhaust, 
vehicle exhaust from travel to and from the Project site, and fugitive dust from soil disturbance. Emissions resulting from 
the Proposed Action were calculated in Appendix C and would be negligible, temporary and transient in nature. 
Construction of the Proposed Action is not expected to cause an exceedance of the NAAQS.  
Operations-related emissions from the Proposed Action would result from annual inspection activities including exhaust 
from on-road inspection vehicles and fugitive dust from travel on paved and unpaved roads; as well as as-needed 
maintenance activities including exhaust from maintenance vehicles and construction equipment as well as fugitive dust 
from travel on paved and unpaved roads. Impacts on air qualities from the operation of the Proposed Action, however, 
would be negligible and not cause an exceedance of the NAAQS.  
Because the Project would reinforce the existing APS transmission system; no new power generation is being proposed 
and therefore no additional air impacts from new power generation would occur.  

Agriculture/Prime and Unique Farmlands No active farming occurs in the Project Area and soils in the Project Area are not designated prime or unique farmland 
(Soil Survey Staff 2023, accessed online June 12, 2023). Therefore, the Project would result in no adverse impact to 
agriculture/prime and unique farmlands.  

Climate Change Climate change is a far-reaching and long-term issue that would affect the Project Area, its resources, and management 
beyond the scope of this assessment. Although many effects of climate change are considered known or likely to occur, 
specific impacts to the Project Area cannot be determined precisely at our current level of understanding. Much depends 
on the rate at which temperature would continue to rise and whether global emissions of greenhouse gases (GHGs) can 
be mitigated before serious ecological thresholds are reached. 
GHG emissions were estimated for the Proposed Action and were compared to annual Arizona emissions and U.S. 
emissions. The Proposed Action is not expected to cause significant methane or nitrous oxide emissions. Estimated 
Project Life Total GHG emissions from the Proposed Action are estimated at 12,890.6 metric tons (MT) (Appendix C), 
which is equivalent to the emissions from 2,869 passenger vehicles driven for one year (EPA 2022, accessed May 30, 
2023). This amount is well below the 25,000 MT threshold set for reporting from stationary sources by the EPA and is 
insubstantial compared to state (97.612 million metric tons [MMT] in 2020), and national (6,340.23 MMT in 2021) 
emissions (EPA 2023, accessed May 30, 2023). Reductions in Proposed Action emissions could have a negligible 
beneficial effect in terms of directly reducing the adverse impacts of human-forced climate change. 
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Issue Topic Rationale for Dismissal 
Environmental Justice Low-income and minority populations are present within the vicinity of the Project Area (Appendix D); however, no 

adverse impacts would disproportionately burden minority or low-income populations.  
During public scoping, two residents of the rural offgrid community approximately 0.5 mile west of the proposed 
transmission line commented that their community currently has no access to utility-level power (Appendix A). Per their 
comments, the community has a year-round population of approximately 25 residents, with an additional 10 seasonal 
residents; and residents consist mainly of ranchers, miners, construction workers, school children, and retirees/elderly. 
These residents noted that their community has suffered extremely high energy cost to generate electricity via gasoline, 
diesel, propane, and solar systems. Few, they report, can run air conditioning, water pressure pumps, or coolers, 
causing distress (including, in some cases, hospitalization for heat exhaustion and stroke) during the summer months 
when temperatures reach up to 116 degrees Fahrenheit. Their comments requested that the proposed Project be 
expanded to include the distribution of power to the community.  
To serve customers at the typical residential level, the Project would require significant investment including the addition 
of at least one new substation that would include transformers to covert the electricity to levels necessary for residential 
service. While there are no plans at this time to add a substation in this area, APS provided information and resources to 
those rural residents who commented during the public scoping period for the Project. The resources included points of 
contact and various ways to request power from APS for their community, as well as resources for rural development 
loans.  

Indian Trust Assets Indian Trust Assets are legal assets associated with rights or property held in trust by the U.S. for the benefit of federally 
recognized Indian Tribes or individual tribal members. The U.S., as trustee, protects and maintains the specific rights reserved 
by, or granted to, Indian Tribes or individuals by treaties, statutes, and executive orders. There are no known Indian Trust 
Assets within the Project Area, therefore the Project would not result in adverse effects to any Indian Trust Asset.  

Livestock Grazing/Rangeland Health/ Wild 
Horses and Burros 

Grazing occurs on ASLD lands in the vicinity of the Project Area. Cattle, wild horses and burros may be present in the 
vicinity of the Project Area. During construction, livestock, wild horses and burros may be temporarily displaced from the 
ASLD lands in the Project Area; they would be expected to disperse onto adjacent public rangelands. As there are large 
areas of ASLD lands to the west and east of the Project Area that would provide similar grazing conditions as within the 
Project Area, impacts would be temporary and negligible. APS will work with local ranchers to ensure that fences and 
gates are maintained appropriately.  

Invasive and Noxious Weeds Some invasive and/or noxious weeds are present in previously disturbed areas, including along existing roads and 
drainages. Vegetation would be cleared prior to construction. Ground-disturbing activities can create conditions that could 
increase the potential for introduction and/or establishment of invasive or noxious plants. However, because WAPA and 
APS would comply with all federal, state, and local weed control regulations, including the Project conservation measures 
listed in Appendix E, the potential for spread of invasive and/or noxious weeds would be very low.  

Geology and Mineral Resources There are no geological or mineral resources within the Project Area; therefore, the Project would not result in adverse 
effects to these resources.  
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Issue Topic Rationale for Dismissal 
Groundwater During construction, APS and WAPA would use a minimal amount of water for dust suppression which would be 

sourced and driven in from Bagdad. The amount of groundwater used during construction is negligible compared to the 
millions of acre-feet in the larger regional aquifer; therefore, regional groundwater flow or drawdown of groundwater 
elevation would not occur. There would be no water use associated with operations of the transmission line or 
supporting facilities; therefore, no long-term impacts to groundwater quantity would occur.  
No hazardous materials would be generated during construction or operation of the Project. It is unlikely that accidental 
spills or leaks of materials from equipment used during construction or operation would result in water quality impacts. In 
the event of a leak or spill of material such as engine oil, fuel or lubricants, APS and/or WAPA would quickly contain and 
remove all spilled material so none would enter the groundwater.  

Intentional Destructive Acts The Project presents an unlikely target for an act of terrorism or sabotage, with an extremely low probability of attack.  
Special Management Areas, including 
Wilderness and Areas of Critical 
Environmental Concern 

No special management areas occur within the Project Area; therefore, the Project would not result in adverse effects to 
these resources.  

Surface Waters  Most major infrastructure will be located outside of water features, including the MPP-Q01 switchyard, TS-01 substation, 
169-5 microwave tower, and structures associated with the 230-kV transmission line. The Project would avoid alteration 
of any drainages by constructing support poles outside of drainages and avoiding discharge of fill within drainages or the 
immediately adjacent upland areas. Permanent primitive and temporary access roads may cross drainages within the 
Project Area; however, the crossings would be the minimum width for vehicle access, and any disturbance to vegetation 
along the washes would also be limited to the minimum footprint. Additionally, all construction materials will be free of 
toxic materials in toxic amounts and will not adversely affect surface water quality in or downstream of construction sites 
and access routes.  
With these conditions, no impacts are anticipated to surface water features.  

Recreation No formal recreation opportunities exist on the ASLD, BLM, or private lands within the Project Area, therefore, the 
Project would not result in adverse effects to recreation resources.  

Land Use No land use conflicts were identified for the Project. The transmission line, MPP-Q01 switchyard, TS-01 and TS-02 
substations, and 169-5 microwave tower would all be constructed on ASLD land, and the Pete Smith Peak microwave 
tower would be constructed adjacent to existing communications facilities within an existing WAPA ROW on BLM land. 
No Yavapai County rezoning or conditional use permits would be needed for the Project.  

Military and Civilian Aviation The proposed transmission structures associated with the Project would not be located on or near an airport or within 
the slope of an airport runway. Further, transmission structures are not considered covered towers and therefore not 
subject to marking requirements established by the Federal Aviation Administration (FAA) Extension, Safety, and 
Security Act of 2016.  
The microwave towers at 169-5 and Pete Smith Peak are considered covered towers and would be less than 200 feet in 
height and marked and lit in accordance with the regulations of the FAA. 

Soils Impacts to soils in the Project Area, including soil compacting and soil erosion by wind and water, would occur from 
construction and operation of the Project. Soil resources conservation measures to minimize impacts to soils, including 
those for stormwater, erosion, and fugitive dust control, would be implemented as part of the Project conservation 
measures and Project Storm Water Pollution Prevention Plan, therefore, the Project would not result in adverse effects 
to soils.  
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Issue Topic Rationale for Dismissal 
Fire and Fuels Management Vegetation within the transmission line ROW and around Project components would be cleared or managed to reduce 

wildfire hazards. Conservation measures and emergency preparedness measures would be implemented during 
construction and operation to reduce fire potential. Additionally, proposed facilities would be built to reduce the risk of 
starting fires, and equipment for controlling or containing potential fires would be included. Therefore, the Project would 
not result in adverse effects to fire and fuels management.  

Noise Noise increases associated with the Proposed Action will be limited to construction and maintenance activities. 
Increased noise from construction, maintenance, and inspection activities of the Proposed Action are expected to be 
temporary and localized. Noise attenuates with distance and substantial increases in noise levels will be limited to areas 
within approximately 1,000 feet of the Project Area (USDOT 2006). The nearest sensitive receptors, including ranches 
and urban residences, are approximately 1,900 - 4,000 feet away from the Project Area. Negligible noise increases are 
expected to occur from vehicle traffic associated with annual inspections. Therefore, adverse impacts from Project-
related noise are not expected to occur.  

Public Health and Safety Temporary air quality impacts from dust may pose a health and safety impact to sensitive populations during 
construction, maintenance, and inspection activities. These impacts are transient and localized and are not expected to 
pose a significant health and safety threat. 

Public Land Access The Proposed Action will take place on private and State Trust land and would not impede access to any public lands. 
Socioeconomics The Proposed Action will sustain jobs for maintenance and inspection personnel and will temporarily sustain jobs for 

construction workers. It would not impact other job sectors. Because the Proposed Action takes place largely within 
State Trust land, it is not expected to impact housing, tax benefits, or property values.  

Transportation Construction activities would result in a temporary and negligible increase in traffic to the construction site. Maintenance 
and inspection vehicle traffic would be infrequent and minimal, and thus would not pose a significant impact. 

Tribal Resources No Tribal Resources are documented within the Project Area. Scoping letters were mailed to representatives of 12 tribes 
to inform them of the proposed Project and scoping period; no tribes provided scoping comments or participated in the 
public scoping meeting (Appendix A).  
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3.4. BIOLOGICAL RESOURCES 

Section 3.4 analyzes impacts of the Proposed Action and No Action Alternative on the biological resource 

issues identified during scoping, including impacts to general vegetation and special-status plants and 

animals, such as ESA species and migratory birds. Additional information is considered in the Biological 

Assessment (BA; Appendix E).  

WAPA studied a minimum 500-foot radius around all components of the Project Area for direct, indirect, 

and cumulative impacts to biological resources (Analysis Area; Figure 3). Site visits documented habitat 

conditions within and in the vicinity of the Analysis Area, and a description of conditions specific to the 

Analysis Area is included in Appendix E. These conditions were used to determine the habitat present, 

and whether habitats present could support listed threatened, endangered, and/or special status species.  

WAPA determined that the Proposed Action would have no effect on any ESA listed species or critical 

habitat, therefore Section 7 consultation is not required.  

3.4.1. Affected Environment 

Vegetation 

The majority of the Analysis Area is broadly mapped within the Arizona Upland subdivision of the Sonoran 

desertscrub biotic community (The Nature Conservancy 2012). This subdivision consists of widely scattered 

trees and columnar cactuses approaching low-cover woodlands with understory shrubs. The primary 

species present in this subdivision are Mexican paloverde (Parkinsonia aculeata), desert ironwood (Olneya 

tesota), velvet mesquite (Prosopis velutina), whitethorn acacia (Vachellia constricta), and ocotillo 

(Fouquieria splendens); understory plants include creosotebush (Larrea tridentata) and triangle-leaf 

bursage (Ambrosia deltoidea). Saguaro (Carnegiea gigantea) and diverse cholla (Cylindropuntia spp.) and 

other cactuses are also common (Shreve and Wiggins 1964).  

Discrete and non-contiguous patches of riparian scrubland vegetative communities occur along drainages 

associated with Bridle Creek and the Santa Maria River. As described by Brown (1994), the riparian 

scrubland vegetation community is an assemblage of riparian obligate species, either native or introduced 

invasive species that occur along drainages with surface or shallow subsurface water across the Southwest. 

Representative species associated with this community in the Analysis Area include Goodding’s willow 

(Salix gooddingii), Fremont’s cottonwood (Populus fremontii), Arizona sycamore (Platanus wrightii), seep 

willow (Baccharis salicifolia), desertbroom (B. sarothroides), shortleaf baccharis (B. brachyphylla), netleaf 

hackberry (Celtis reticulata), western soapberry (Sapindus saponaria), Thurber’s desert honeysuckle 

(Anisacanthus thurberi), honey mesquite (Prosopis glandulosa), sugar sumac (Rhus ovata), desert tobacco 

(Nicotiana obtusifolia), cattail (Typha sp.), sedges (Carex spp.), spiny and slender rushes (Juncus acutus 

and J. tenuis), and common reed (Phragmites australis), as well as the invasive saltcedar (Tamarix spp.) 

(Hilgart Wilson 2019). 
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Pete Smith Peak, where one of the two communications tower is proposed, is broadly mapped with the 

Interior Chaparral biotic community (The Nature Conservancy 2012). This vegetation unit is characterized 

by steep decomposing granitic slopes and relatively high shrub abundance. Characteristic vegetation 

includes Sonoran scrub oak (Quercus turbinella), Parish goldeneye (Bahiopsis parishii), eastern Mojave 

buckwheat (Eriogonum fasciculatum), narrowleaf goldenbush (Ericameria linearifolia), and catclaw mimosa 

(Mimosa biuncifera) (Hilgart Wilson 2019).  

Special-Status Species, Including Migratory Birds 

The various vegetation communities within the Analysis Area provide suitable habitat for a number of 

special-status species which are either known to be present or have the potential to be present.  

ESA Listed Species 
Four ESA listed or candidate for listing species and their critical habitat were evaluated for the potential to 

occur within the Analysis Area (Appendix E) based on scoping comments received from the USFWS and 

Arizona Game and Fish Department (AZGFD; Appendix A). Two species were determined to have 

potential to occur within the Analysis Area—the listed threatened, yellow-billed cuckoo (Coccyzus 

americanus) and the candidate monarch butterfly (Danaus plexippus). Northern Mexican gartersnake 

(Thamnophis eques megalops) was determined to have no potential to occur within the Analysis Area 

because there is no suitable aquatic habitat for this species and the Analysis Area is outside its known 

distribution. Southwestern willow flycatcher (Empidonax traillii extimus) was determined to have no potential 

to occur within the Analysis Area because the Proposed Action lacks the dense canopy cover from 

emergent riparian vegetation, large volume of foliage, and persistent saturated soil preferred by this species 

(Appendix E). 

In Arizona, yellow-billed cuckoos are associated with lowland riparian woodlands where Fremont 

cottonwood, willow, velvet ash (Fraxinus velutina), Arizona walnut (Juglans major), mesquite, and tamarisk 

are dominant (USFWS 2013). This species also uses mesquite bosques and smaller stands of isolated 

cottonwoods mixed with mesquite (Halterman, Johnson, and Holmes 2016a, 2016b), and areas of upland-

associated vegetation along drainages dominated by oaks and junipers (Juniperus spp.) (WestLand 2016). 

Western yellow-billed cuckoos may migrate along riparian corridors and surrounding upland vegetation 

(Hughes 2020). It is more common in the southern, central and the extreme northeastern portions of 

Arizona, but occurs throughout the state where suitable habitat exists (AZGFD 2022). The Analysis Area 

does not have the dense, contiguous canopy preferred for nesting habitat but may be used as a stopover 

habitat for migration among areas of denser tamarisk, cottonwood and willow. No critical habitat for this 

species occurs within the Analysis Area.  

The status of the monarch butterfly in the Analysis Area is not well documented, however, the Analysis 

Area landscape contains flowering plants that may provide forage opportunities for adult monarch 

butterflies. There is also potential for milkweeds to occur within the Analysis Area, providing potential habitat 
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for monarch caterpillars, however, none have been documented in the Analysis Area to date (The Xerces 

Society for Invertebrate Conservation 2023; accessed online May 8, 2023). 

Migratory Birds 
Migratory birds are protected under the Migratory Bird Treaty Act (MBTA), which prohibits ”take” of any 

migratory bird or active nest, except as permitted by regulation. Migratory birds are broadly defined within 

the MBTA as species that cross international borders at any point during their life cycle, and therefore 

applies to most native bird species in North America. The USFWS identifies six migratory bird species 

described as birds of particular concern for the Project because they either occur on the USFWS Birds of 

Conservation Concern (BCC) list or warrant special attention in the Project Area. The USFWS identifies 

BCC as species, subspecies, and/or populations of migratory birds that, without additional conservation 

actions, are likely to become candidates for listing under the ESA. These birds nest in vegetation, burrows, 

and cavities (such as in saguaros).  

The six birds of particular concern for the Project as described by the USFWS Information for Planning and 

Consultation (IPaC) query report are black-chinned sparrow (Spizella atrogularis), Costa’s hummingbird 

(Calypte costae), Gila woodpecker (Melanerpes uropygialis), gilded flicker (Colaptes chrysoides) rufous-

winged sparrow (Aimophila carpalis), and golden eagle (Aquila chrysaetos).  

Bald and Golden Eagles 
Bald eagles (Haliaeetus leucocephalus) and golden eagles (Aquila chrysaetos) are protected under the 

Bald and Golden Eagle Protection Act (BGEPA), which prohibits ”take” of these species and/or their parts, 

including feathers, nests, or eggs, except as permitted by regulation.  

Bald eagle breeding is concentrated in coastal areas, along rivers, lakes or reservoirs. This species typically 

breeds in forested areas with edge habitat within 1.3 miles of aquatic habitats suitable for foraging. Bald 

eagles prefer areas of shallow water and shorelines for fishing and hunting wide variety of waterfowl, and 

small aquatic and terrestrial mammals. Fish are preferred prey, but carrion is used extensively whenever 

encountered. This species nests away from human disturbance in large trees and rarely on cliff ledges or 

on the ground when trees are absent. Bald eagles winter primarily in coastal areas or along major river 

systems with adequate prey availability and large trees for perching (Buehler 2020). The Analysis Area 

lacks suitable breeding or foraging habitat for this species and bald eagles therefore are unlikely to occur 

within the Analysis Area.  

Golden eagles breed in a wide variety of open habitats, with nests typically on cliffs, and avoids heavily 

forested areas (Katzner et al. 2020). In Arizona, this species prefers pinyon-juniper woodlands and Sonoran 

desertscrub. Golden eagles construct large nests on cliff ledges, rock outcrops, tall trees or, rarely, 

transmission towers (Driscoll 2005). Golden eagles are known to forage within 4.4 miles of the nest (Tesky 

1994), generally in open habitats where prey is available (Katzner et al. 2020). The microwave tower at 
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Pete Smith Peak provides suitable breeding and surrounding foraging habitat for this species, and golden 

eagles have been documented within 2 miles of this portion of the Analysis Area.  

Sonoran Desert Tortoise 
The Sonoran desert tortoise (SDT; Gopherus morafkai) is protected under a Candidate Conservation 

Agreement (USFWS et al. 2015). A Candidate Conservation Agreement is a formal, voluntary agreement 

between the USFWS and one or more parties to address the conservation needs of candidate for ESA 

listing species or species that may become candidates in the near future. Evaluation and mitigation of 

potential Project impacts to SDT was requested by the AZGFD during the public scoping process and is 

further addressed in Section 3.4.2. 

In the Sonoran desert, SDT usually occurs on rocky slopes in desertscrub to semidesert grassland, as well 

as along washes. The Analysis Area provides suitable habitat for this species, and SDT has been 

documented within 3 miles of the Proposed Action.  

3.4.2. Environmental Consequences 

No Action 

Under the No Action Alternative, the Project would not be developed and would not disturb vegetation, or 

special-status species or their habitats (including migratory birds); therefore, there would be no impacts to 

biological resources in the Analysis Area.  

Proposed Action 

Vegetation 
Under the Proposed Action, vegetation would be removed, mowed, or trimmed along permanent and 

temporary access roads, along the transmission and distribution lines, and within the footprint of supporting 

facilities. Implementation of the Proposed Action would result in vegetation removal within approximately 

176 acres (Table 3-4). Permanent vegetation removal would occur within approximately 106 acres for 

transmission structures, permanent access roads, the MPP-Q01 switchyard, TS-01 and TS-02 substations, 

and the microwave towers at the 169-5 communications site and Pete Smith Peak. The remaining 70 acres 

of disturbance would be temporary, for the construction and use of temporary access roads and pulling 

locations. Following construction, temporarily disturbed areas will be reseeded with seeding mixes 

containing milkweed seed, where appropriate. Opportunistic regrowth of vegetation within the transmission 

line ROW is also expected to occur. Regrowth would be trimmed back periodically in accordance with 

current APS transmission line safety and upkeep standards. Vegetation would be primarily treated using a 

combination of selective mowing (for ground cover vegetation) and trimming (for shrubs and trees); full tree 

removal would occur only as needed and no riparian trees (e.g., cottonwoods, willows) would be removed.  
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Table 3-4. Temporary and Permanent Vegetation Disturbance Areas for the Proposed Action 

Project Element 
WAPA Estimated 
New Permanent 

Disturbance Area 
(acres) 

WAPA Estimated 
New Temporary 

Disturbance Area 
(acres) 

APS Estimated 
New Permanent 

Disturbance Area 
(acres) 

APS Estimated 
Temporary 

Disturbance Area 
(acres) 

Arizona Upland subdivision of 
Sonoran Desertscrub 15 0 90 65 

Riparian Scrubland 0 0 0 5 
Interior Chapparal <1 0 0 0 

TOTAL 16 0 90 70 

Herbicide application may be implemented as part of ongoing vegetation management following 

construction to mitigate fire hazard within the transmission line corridor. All herbicide application will be 

conducted in accordance with the conservation measures detailed in Appendix E. 

Special-Status Species, Including Migratory Birds 
During construction, as well as intermittently during operations and maintenance, noise and activity, such 

as noise from equipment, removal of vegetation, or trimming of vegetation, might temporarily displace 

individual wildlife near the Project Area. This short-term disturbance would have a negligible impact on 

individual wildlife. Construction and operation of the Proposed Action would also result in the permanent 

removal of 106 acres of suitable habitat for a number of special-status species. Special-status species that 

may use the Project Area for foraging or breeding would experience long-term impacts as a result of 

disturbance and loss of habitat. Clearing and grading of the Project Area would remove habitat elements 

potentially used for nesting (such as saguaro, dense shrubs, or burrows). Potential impacts to monarch 

butterfly include the removal and reduction of vegetation that may serve as a nectar source for migrating 

butterflies. Potential impacts to yellow-billed cuckoo include the trimming of riparian vegetation, resulting in 

alteration of vegetative composition or suitable habitat structure. Potential impacts to migratory birds and 

bald and golden eagles include noise and activity during the breeding season, causing abandonment of an 

active nest with eggs or nestlings. Potential impacts to SDT include habitat loss (including potential 

destruction of dens), potential disturbance from noise and activity, and risk for direct mortality from ground 

disturbance and vehicle strikes.  

Though impacts to species may occur, large expanses of habitat of similar quality and composition are 

immediately adjacent to the Project Area and because this is a linear project, affected individuals would be 

able to shift use to these adjacent areas with minimal change from their current usage. 

Conservation Measures 
As part of the Proposed Action, WAPA and APS would implement conservation measures for biological 

resources (Appendix E). These conservation measures include pre-construction surveys for monarch 

butterflies and milkweed, migratory bird nests, and SDT prior to surface disturbance. Construction and ground 

disturbance activities within 500 feet of riparian areas will occur between October 1 and March 1, outside of 

typical bird breeding and nesting season and outside the period that yellow-billed cuckoos are present in the 
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Southwest. Additionally, work would not be conducted within 1 mile of the line of site of any active golden 

eagle nest during the golden eagle breeding season from February 1 to July 15. 

Additional conservation measures for SDT include:  

• APS will relocate any SDT found within the Project Area that do not vacate the Project Area on 

their own in a reasonable amount of time, following AZGFD guidelines for monitoring and handling 

of SDT. SDT would only be handled by qualified individuals with a Scientific Activity License from 

the AZGFD. 

• A field representative would be trained to properly handle, relocate, and report on SDT detections; 

would ensure compliance of all SDT conservation measures; and be a contact for crews if an SDT 

is encountered. 

• The field representative would train crews on proper herbicide handling and application within SDT 

habitat. 

• Field crews would be trained to inspect under and around vehicles before moving them and 

vegetation before spraying. 

• Field crews shall maintain clean project sites and remove all trash to avoid subsidizing Sonoran 

desert tortoise predator populations. 

With the implementation of these measures, it is unlikely that the Proposed Action would result in direct 

mortality of individual species during construction. During operations, APS would implement SDT 

conservation measures to reduce the risk of direct mortality from vehicle strikes along access roads; therefore, 

a long-term, direct impact to SDT individuals is not anticipated. 

Following construction, temporarily disturbed areas would be reseeded with seeding mixes as described 

above. For operation and ongoing maintenance of the Project, limited trimming, vegetation removal, or 

herbicide application may be necessary to mitigate fire hazard. No mechanical mowers will be used within 

riparian areas; riparian vegetation will only be removed or pruned using manual methods. No herbicide 

application will be conducted within riparian areas. With the implementation of these measures, long-term 

impacts to vegetation in the Project Area would be minor. 

With the implementation of the conservation measures described above and in Appendix E, long-term 

impacts to special-status species would be negligible and unlikely to result in population-level effects.  

Cumulative Impacts 

The Analysis Area has been affected by past and current land use practices, including transportation, 

grazing, and existing utility corridors, some of which have resulted in the loss or degradation of vegetation 

and habitat and contributed to current conditions. Reasonably foreseeable future actions identified for the 

Project include routine operation and maintenance of WAPA’s transmission lines and ROWs, and 

replacement of the Pete Smith Peak communications facilities by WAPA, which may include limited 
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vegetation management including mowing or herbicide applications and is not expected to result in adverse 

impacts to biological resources that would contribute to an adverse cumulative impact. Additionally, the 

Aguila Pipeline project is located in the vicinity of the Project Area and would require vegetation clearing. 

The pipeline would be buried and is not expected to contribute to an adverse cumulative impact to the 

region. Pipeline construction would temporarily impact local traffic, noise, and the visual setting of the 

Analysis Area, but since pipeline construction is not currently projected to occur at the same time as the 

Proposed Action, therefore not contributing to cumulative impacts of the Proposed Action, its impacts are 

not further analyzed in conjunction with those generated by the Proposed Action.  

3.5. HISTORIC RESOURCES 

Section 3.5 describes the area of potential effect (APE) for historic properties and examines the potential 

effects, including damage, loss, degradation, or other disturbance to historic properties under the Proposed 

Action and No Action Alternative. 

As defined in 36 CFR § 800.16.l.1, “the term “historic properties” refers to any prehistoric or historic district, 

site, building, structure, or object included in, or eligible for inclusion in, the NRHP maintained by the 

Secretary of the Interior. This term includes artifacts, records, and remains that are related to and located 

within such properties. The term includes properties of traditional religious and cultural importance to an 

Indian tribe or Native Hawaiian organization and that meet the National Register criteria. Properties deemed 

significant for their contribution to broad patterns of history, prehistory, architecture, engineering, and 

culture are eligible for listing on the NRHP and are afforded consideration under the NHPA. However, 

analysis of impacts to cultural resources that may not be eligible for listing on the NRHP are also included.  

To be eligible for listing on the NRHP, a property must be significant under one or more of four evaluation criteria: 

• Criterion A: The property is associated with events that have made a significant contribution to the 

broad patterns of our history. 

• Criterion B: The property is associated with the lives of persons significant in our past. 

• Criterion C: The property embodies the distinctive characteristics of a type, period, or method of 

construction, or represents the work of a master, or possesses high artistic values, or represents a 

significant and distinguishable entity whose components may lack individual distinction. 

• Criterion D: The property has yielded, or may be likely to yield, information important in prehistory 

or history. 

A property must be able to convey its significance through the retention of specific aspects of integrity, such 

as location, design, materials, setting, workmanship, feeling, and association. In general, properties less 

than 50 years of age, unless of exceptional importance, are not eligible for listing on the NRHP. 

Additionally, the Project is subject to compliance with Section 106 of the NHPA of 1966, as amended (16 

USC 470 et seq.). Section 106 (36 CFR Part 800, as amended August 5, 2004) requires federal agencies 
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to consider the effects of their undertakings on historic properties and consult with the State Historic 

Preservation Office (SHPO). In addition, Section 106 and the American Indian Religious Freedom Act 

(AIRFA) of 1978 specify that federal agencies consider Native American concerns. 

3.5.1. Affected Environment 

As defined in the regulations for Section 106 of the NHPA (36 CFR Part 800.16[d]), the APE refers to the 

“geographic area or areas within which an undertaking may directly or indirectly cause alterations in the 

character or use of historic properties,” is “influenced by the scale and nature of an undertaking,” and “may 

be different for different kinds of effects caused by the undertaking.” The APE for the Project consists of the 

305-acre total footprint of the transmission line corridor, MPP-Q01 switchyard, TS-01 and TS-02 

substations, the Pete Smith Peak communications site, and 169-5 microwave tower. 

To identify historic properties that may be impacted by the Project, WestLand archaeologists conducted 

cultural resources studies consisting of detailed records reviews (including AZSITE cultural resources 

records and records housed at the Archaeological Records Office of the Arizona State Museum [ASM] and 

the BLM) and intensive pedestrian surveys of the APE. The entirety of the APE has been surveyed for 

cultural resources by WestLand and other entities between 2013 and 2024 (Table 3-5). Cultural resource 

surveys within the APE have been performed in support of other projects, including the Aguila Pipeline, as 

well as for the Proposed Action. The goals of the cultural resource field surveys were to: 

• Identify and record all cultural resources, including prehistoric sites, historic sites 50 years or older, 

and traditional cultural properties. 

• Identify areas not surveyable and why (e.g., density of vegetation, degree of slope). 

• Update documentation for previously recorded sites. 

• Evaluate the significance of cultural resources and make recommendations for listing on the NRHP.
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Table 3-5. Cultural Resources Surveys and Associated Reports within and in the Vicinity of the Proposed Action 

Report Published Date Sites 
Sites within the 

Proposed 
Action APE 

Jurisdiction 

Class III Cultural Resources Survey of 16,831.24 Acres of 
State Land in Advance of Proposed Purchase and 
Geotechnical Testing by Freeport-McMoRan Bagdad Inc., 
East of Bagdad, Yavapai County, Arizona 

August 31, 2018 3 determined eligible 
57 recommended eligible 
14 recommended ineligible 
11 unevaluated 
1 determined ineligible 

None Private 
ASLD 

Class III Cultural Resources Survey of 32.6 Linear Miles 
Across State Land for a Proposed Corridor Re-Route for the 
Bagdad to Aguila Water Line in Yavapai County, Arizona 

August 18, 2021 4 eligible 
2 ineligible 
2 not relocated 

None ASLD 

Addendum Report: Class III Cultural Resource Survey of 9.8 
Linear Miles Across State Land for a Proposed Corridor Re-
Route for the Bagdad to Aguila Water Line in Yavapai 
County, Arizona 

November 4, 2021 2 not eligible None ASLD 

A Cultural Resources Inventory of the Proposed Bagdad 
Waterline in Maricopa and Yavapai Counties, Arizona 

September 29, 2022 53 recommended or determined eligible 
24 recommended or determined not eligible  

2 ASLD 

A Cultural Resources Supplemental Inventory for the Arizona 
Public Service MPP-Q01 Interconnection Project in Yavapai 
County, Arizona 

March 24, 2023 None None ASLD 

A Cultural Resources Inventory of 91.7 Acres of Proposed 
Access Roads in Support of the Aguila-Bagdad Waterline, 
Yavapai County, Arizona 

March 20, 2024 4 eligible 
1 ineligible 
1 unevaluated 

None ASLD 

A Cultural Resources Inventory of 0.15 Acres and a Historical 
In-use Structure Inventory of an Additional 2.73 Acres on 
Pete Smith Peak, La Paz County, Arizona 

April 12, 2024 1 ineligible None BLM 

End-of-fieldwork Report: Archaeological Data Recovery for 
Seven Sites on ASLD Lands for the Proposed Aguila-Bagdad 
Waterline, Yavapai County, Arizona 

April 15, 2024 7 recovered  
3 unevaluated 

None Private 
ASLD 
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Two cultural sites (AZ M:12:55[ASM]; AZ M:12:59[ASM]) are partially located  within the APE for the 

Proposed Action. The AZ M:12:59[ASM] is a historic road that crosses the transmission line corridor north 

of the TS-01 and MPP-Q01 area. The transmission line corridor overlaps with the site boundaries of the AZ 

M:12:55[ASM] at the southern terminus of the corridor, which includes historic components that are 

unevaluated, and a prehistoric component that was recommended ineligible.  

Additionally, WestLand contacted 12 federally recognized tribes on behalf of WAPA and APS during the 

public scoping process (Appendix A). No responses were received from tribes. No Traditional Cultural 

Properties (TCPs) have been identified in the vicinity of the Project.  

3.5.2. Environmental Consequences 

No Action Alternative  

Under the No Action Alternative, the existing transmission lines, substations, and towers would remain 

operational and existing facilities would not be constructed or expanded. The Proposed Action would not 

be constructed; therefore, no new ground disturbance or construction-related direct or indirect effects to 

historic properties would occur and there would be no impacts to historic properties. 

Proposed Action  

There would be no impacts to any potential NRHP-eligible archaeological sites under the Proposed Action. 

Transmission structures and associated facilities, including temporary and permanent access roads, would 

be constructed to avoid NRHP-eligible or unevaluated sites.  

Short-term impacts may include the potential for surface and subsurface disturbance of unknown historic 

properties during construction of the Proposed Action. Through implementation of the resource protection 

measures, WAPA and APS would ensure that impacts to historic properties are avoided to the greatest 

extent possible. Although it is possible that undiscovered historic properties exist in the APE (e.g., buried 

archaeological sites), implementing the resource protection measures would also help to ensure that 

adverse impacts to such resources are avoided to the greatest extent possible. Resource protection 

measures applicable to historic properties are as follows:  

• The boundaries of eligible or unevaluated sites adjacent to and with the APE would be flagged by 

a qualified archaeologist prior to ground disturbing activities to prevent incidental impacts to the 

portions of these sites outside and within the APE.  

• Prior to the start of Project activities, all field personnel would receive worker’s environmental awareness 

training on historic properties that includes procedures to follow should unanticipated archaeological 

resources be discovered or should human remains and/or funerary objects be encountered.  

• The archaeological monitor will make a good faith effort to recover unanticipated archaeological 

resources, human remains and/or funerary objects should those be discovered during excavation. 

Initially, the backdirt potentially containing archaeological resources, human remains, and possible 
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funerary objects will be segregated from the other backdirt using the excavator. This backdirt, up to 

a total estimated volume of 2 cubic meters per monopole, will be sifted through a ⅛-inch mesh screen. 

Human remains, artifacts, and specimens captured by the screen will be collected and packaged in 

an appropriate manner. Recovered artifacts that are considered probable or possible funerary objects 

will be identified as such in the field documentation. 

• In the event that unanticipated archaeological resources are discovered during construction, operation, 

or maintenance of the Project, all activities must cease in the immediate vicinity of the discovery. 

Construction would result in long-term indirect impacts to the integrity of feeling and setting of cultural 

resource sites adjacent to the Project Area, if those aspects of integrity contribute to the significance of the 

site, including cultural landscapes, for as long as the Project structures exist. However, these sites occur 

within areas adjacent to existing transmission infrastructure, and the addition of the proposed transmission 

line and supporting facilities is not anticipated to alter the existing feeling and setting (see Section 3.6 for 

additional analysis of visual resource impacts from the Project). Further, temporary impacts to setting and 

feeling would result from the presence of construction equipment and associated noise.  

The access roads associated with Proposed Action could potentially provide access for dispersed 

recreation/off highway vehicle (OHV) travel beyond the proposed transmission line corridor, which could 

result in alteration, degradation, or damage to historic properties. However, lands surrounding the Project 

Area are not permitted for public recreational use (private and ASLD lands), except for the land surrounding 

the Pete Smith Peak communications site (BLM lands); however, this site would be accessed using an 

existing road and this BLM land is not formally designated for recreational uses.  

Overall, direct impacts to historic properties would be avoided. Indirect impacts to historic properties would 

be reduced or mitigated through implementation of the resource protection measures. In the event that 

unanticipated cultural resources are identified during construction or operations and maintenance, then 

applicable procedures for their evaluation, avoidance, and/or mitigation would be followed. 

Cumulative Impacts 

The Project Area and immediate vicinity has been affected by past and current land use practices, including 

transportation, grazing, and existing utility corridors, some of which have resulted in the relocation and 

recovery of archaeological resources, and contributed to current conditions. The only reasonably 

foreseeable future actions identified for the Project involve routine maintenance of WAPA’s transmission 

corridors and structures, and replacement of the Pete Smith Peak communications facilities by WAPA. 

These actions are not expected to result in adverse impacts to historic properties that would contribute to 

an adverse cumulative impact. Although the in-use building to be replaced at Pete Smith Peak is of historic 

age, it is a register-ineligible feature and therefore its replacement will have no effects to historic properties. 

Historic properties within the Aguila Pipeline corridor were previously mitigated through recording and data 

recovery. Since the powerline has no impact to historic properties, there will be no cumulative impact to 
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historic resources in the Project Area. Other developments such as community development and other 

renewable energy development may affect historic properties in the vicinity. Although the extent of these 

disturbances is not readily quantifiable, much of the vicinity of the Project Area remains undeveloped, and 

there is the potential for it to contain historic properties that have yet to be discovered and recorded. The 

majority of the identified reasonably foreseeable future actions in the area have provided or could provide 

occasions to conduct studies that would likely not occur otherwise. Potential impacts to public land 

managed by federal and state agencies would be considered for projects proposed in the future, and 

measures to avoid, reduce, or mitigate impacts on important historic properties are likely to be implemented. 

The Project, in combination with other reasonably foreseeable projects, could result in cumulative direct and 

indirect impacts to historic properties. The construction, operations and maintenance, and decommissioning of 

the Project would have a negligible contribution to cumulative effects to historic properties. 

3.6. VISUAL RESOURCES 

Section 3.6 analyzes impacts of the Proposed Action and No Action Alternative on visual resources, including 

impacts to the off-grid rural residential community west of SR 97 and impacts to views from US 93. 

3.6.1. Affected Environment 

The Analysis Area for direct, indirect, and cumulative impacts is a 5-mile radius around the proposed 

transmission line alignment, which is the approximate maximum distance from which a casual observer 

could distinguish the elements of the Proposed Action.  

Analysis Area Setting 

The Analysis Area is characterized by rugged mountains in the Sonoran Desert, with tan and gray rock that 

is sparsely covered with native vegetation. Vegetation varies in vibrancy in form with tall vertical bright 

green saguaro cacti and ocotillo, yellow-green creosotebush and paloverde, and short, dull yellow perennial 

grasses in the herbaceous layer. Ribbons of green riparian vegetation parallel the Bridle Creek at its 

confluence with the South Fork of the Santa Maria River near the southern terminus of the proposed 

transmission line. Ranging from mountainous terrain to rolling or rugged hills, the Analysis Area includes 

lava-capped mesas and narrow, deeply incised canyons. The Analysis Area’s viewshed is enclosed by the 

Harcuvar Mountains to the south; the Grayback Mountains to the west; and the McCloud Mountains to the 

east. These mountains appear to have minimal vegetation and a rough, angular, amorphous shape, 

composed of warm, deep browns and reds. Notable peaks within the viewshed include the towering Thorn 

and Whitecap Peaks, which amount to 3,485 and 3,890 feet above mean sea level, respectively. 

Development and structures in the valley include existing transmission infrastructure, roads, one-story rural 

residential and ranching related structures, US 93, and SR 97 and 96. These structures stark white and 

black colors, smooth textures, angular outlines, and stark patterns contrast with the natural environment 

within the Analysis Area.  
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The primary views of the Analysis Area are via travel routes and rural residential areas. US 93 passes east-

west through the Analysis Area. This roadway connects small towns like Wickenburg to large metropolitan 

areas including Phoenix and Las Vegas, Nevada. Primary viewers are typically traveling through the 

Analysis Area. SR 97 connects with US 93, traveling north-south through the Analysis Area and up to the 

small mining town of Bagdad. This portion of US 93, Joshua Forest Scenic Road (Wikieup to Wickenburg) 

is designated by the Arizona Department of Transportation as a scenic road (ADOT n.d.). Along SR 97 is 

a small off-grid rural residential community without assured access to water or electricity. Residents of this 

community have a direct view of the proposed transmission line to the east of their community. 

Approximately 10 to 20 residences are located within this community. Within the Analysis Area, near the 

northern terminus of the proposed transmission line is SR 96 and the Town of Bagdad.  

3.6.2. Environmental Consequences 

Methodology and Assumptions 

A viewshed of the Analysis Area was created using a geographic information system (GIS) approach to 

model the “seen area” or viewshed from which the Proposed Action would be visible based on elevation 

and landform. The model does not account for vegetation, structures, and other landscape elements that 

would obstruct views. The viewshed analysis was used to assist in identification of key observation points 

(KOPs) that represent common or sensitive points from which the Proposed Action could be viewed. The 

viewshed and location of the five KOPs are shown in Figure 5. The five visual simulations from the selected 

KOPs are shown in Appendix F.  

No Action Alternative 

Under the No Action Alternative, there would be no visual changes in the landscape; therefore, there would 

be no impacts to visual resources in the Analysis Area.  

Proposed Action 

The Proposed Action would create contrast (i.e., anticipated impact) with the existing landscape features. 

WAPA and APS facilities would create weak to moderate contrast. At the interconnect and microwave tower 

locations, the Proposed Action would mimic the linear and vertical form of existing transmission corridors 

and communications facilities. Travelers headed in both directions on US 93 at the posted driving speeds 

would see minimal change in the landscape.  

Geometric forms would be introduced into the existing landscape for travelers headed in both directions on 

SR 97 and residents of the small rural community west of the proposed transmission line. These viewers 

would see a new transmission corridor; however, the contrast would not preclude viewers from views of the 

rugged mountain terrain and Sonoran Desert vegetation.  
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Key Observation Point 1  
Key Observation Point 1 is located on the west side of US 93 approximately 1 mile southeast of the 

proposed 169-5 microwave tower location, looking southwest towards Pete Smith Peak. The existing WAPA 

MDE-PES 525-KV transmission corridor is visible in the foreground, amidst sparsely vegetated Sonoran 

desertscrub. The 169-5 microwave tower is visible towards the far right of the simulation, mimicking the 

linear and vertical form of the existing transmission corridor. The existing communications facilities and 

proposed microwave tower at Pete Smith Peak are not visible to the unassisted eye from this location. From 

KOP 1, the Project presents a minor contrast against the existing natural and built landscape.  

Key Observation Point 2  
Key Observation Point 2 is located on the west side of US 93 approximately 1 mile south of the southern 

terminus of the proposed transmission line, TS-01 substation, and MPP-Q01 switchyard. This KOP looks 

northwest toward TS-01. The existing WAPA MDE-PES 525-kV transmission corridor runs east-west 

through this area. US 93 and the proposed transmission line and TS-01 substation are visible in the 

foreground of the simulation, amidst sparsely vegetated Sonoran desertscrub. The linear, vertical form of 

the proposed line and substation are consistent with the current structures associated with WAPA’s existing 

MDE-PES 525-kV transmission line. The Proposed Action does not preclude the current view of rolling hills 

and rugged mountains, with Thorn Peak visible in the far background. From KOP 2, the Project presents a 

minor to moderate contrast against the existing natural and built landscape.  

Key Observation Point 3  
Key Observation Point 3 is located on the north side of SR 97, at one of the rural roads leading to the small 

rural community west of the proposed transmission line, looking east. Rolling and rugged desert hills are 

visible in the foreground, sparsely vegetated with Sonoran desertscrub vegetation. The vertical linear form 

of the Proposed Action contrasts with the existing landscape features in the simulation; however, the 

proposed infrastructure does not preclude viewers from views of the more distant mountainous terrain and 

desert vegetation. The proposed Project is intermittently screened from KOP 3 by vegetation and terrain, 

breaking up the strong lines and contrasting forms of the Project. From KOP 3, the Project presents a 

moderate contrast against the existing natural and built landscape.  

Key Observation Point 4  
Key Observation Point 4 is located on the south side of SR 97, looking west towards the Proposed Action 

approximately 0.3 miles away. SR 97 and sparsely vegetated Sonoran desertscrub are visible in the 

foreground of the simulation, with the linear geometric features of the proposed transmission corridor in the 

midground contrasting with the natural landscape and smooth mountainous terrain in the background. The 

proposed infrastructure, however, does not preclude viewers from more distant views of the mountainous 

terrain and desert vegetation. From KOP 4 the Project presents a moderate contrast against the existing 

natural and built landscape.  
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Key Observation Point 5  
Key Observation Point 5 is located on the west side of SR 96, approximately 1 mile south of the northern 

terminus of the proposed transmission line and TS-02 substation, looking southeast as the proposed 

transmission corridor crosses the highway. SR 96 bisects the rolling terrain and Sonoran desertscrub 

vegetation. While the vertical form of the Proposed Action creates contrast with the natural landscape in the 

simulation, the linear form is consistent with the stark linear features associated with the existing transportation 

corridor. From KOP 5, the Project presents a minor to moderate contrast against the existing natural and built 

landscape.  

Cumulative Impacts 

Past and present land uses, primarily transportation and ranching, in the cumulative impacts area of 

analysis for visual resources have resulted in the current landscape character of the area as described in 

Section 3.6.1. While implementation of the Proposed Action would introduce new electrical infrastructure 

into the region, any additional visual impact is expected to be minor as the landscape already contains 

transmission and transportation corridors and the resulting contrast structures. The reasonably foreseeable 

future actions identified are not anticipated to contribute to additional impacts to visual resources in the 

Project Area.  

4. COORDINATION AND CONSULTATION 

4.1. AGENCY COORDINATION 

WAPA invited BLM to be a cooperating agency for this Project, however, BLM did not accept cooperating 

agency status.  

During public scoping for this Project, WAPA and/or APS also contacted the following agencies. 

• Federal Agencies 

– Bureau of Land Management, Lake Havasu Field Office 

– Bureau of Land Management, Kingman Field Office 

– U.S. Fish and Wildlife Service, Arizona Ecological Services Field Office 

– Bureau of Reclamation, Lower Colorado Region Office 

– U.S. Environmental Protection Agency, Region 9 

• State Agencies 

– Arizona Game and Fish Department 

– Arizona Department of Environmental Quality 

– Arizona Corporation Commission / Arizona Power Plant and Transmission Line Siting 

Commission 

– Arizona Department of Transportation 
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• County and Municipal Government 

– Maricopa County  

– Mohave County  

– Yavapai County 

– Town of Wickenburg 

4.2. TRIBAL CONSULTATION 

Twelve federally recognized tribes were contacted on behalf of WAPA and APS during the public scoping 

process (Appendix A), however, no responses were received. 

Additionally, in accordance with the NHPA, WAPA separately requested comments on the National Register 

of Historic Places evaluation finding of no adverse effect for the Project from the 12 tribes consulted during 

scoping. Two responses from tribes have been received as of the publication date of this Draft EA; one 

comment from the Tohono O’odham nation indicated concurrence on the finding of no adverse effect for 

the Project. The second comment from the Yavapai-Apache Nation of Camp Verde indicated they had no 

comments on the finding of no adverse effect for the Project. Any additional responses or correspondence 

with tribes will be detailed in the Final EA. 

5. APPLICABLE LAWS, REGULATIONS, AND OTHER REQUIREMENTS 

Federal, state, and local agencies have jurisdiction over certain aspects of the proposed interconnection, 

transmission infrastructure, and other supporting facilities. Major federal, state, and local agencies and their 

respective permit/authorizing responsibilities are summarized in Table 5-1. 

Table 5-1. Permit/Authorizing Responsibilities 
Authorizing Action/Applicable Regulation Responsible Agency 

Interconnection/Transmission Service Agreement WAPA 
NEPA WAPA 
Clean Air Act EPA; ADEQ 
Right-of-Way Grant ASLD 
National Historic Preservation Act WAPA; Arizona SHPO 
Native American Graves Protection and Repatriation Act WAPA 
American Indian Religious Freedom Act WAPA 

Construction Stormwater Permit ADEQ, Arizona Division of Water Quality, Storm 
Water Program 

Clean Water Act U.S. Army Corps of Engineers 
Safety Plan Arizona Division of Occupational Safety and Health 
Migratory Bird Treaty Act USFWS; WAPA 
Bald and Golden Eagle Protection Act USFWS; WAPA 
Endangered Species Act USFWS; WAPA 
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6. ENVIRONMENTAL ASSESSMENT PREPARERS AND 
CONTRIBUTORS 

6.1. WESTLAND ENGINEERING & ENVIRONMENTAL SERVICES  

• Catherine Esquer, WestLand 

• Nicole Williams, WestLand  

• Claire Phillips, WestLand 

• Tess Wagner, WestLand 

• Chris Rife, WestLand 

• Tom Klimas, WestLand 

• Jocelyn Bernatchez, WestLand 

• Brian Lindenlaub, WestLand 

6.2. WESTERN AREA POWER ADMINISTRATION  

• Rebecca Hopkins, Environmental Project Manager (Civil Design & Engineering, Inc.)  
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1. INTRODUCTION

Western Area Power Administration (WAPA) is responding to a request from Arizona Public Service (APS) 

to interconnect a proposed 115- or 230-kilovolt (kV) transmission line near Bagdad in Yavapai County, 

Arizona, to its electrical transmission system. APS proposes to build, operate, and maintain a 14-mile long 

115- or 230-kV transmission line on State Trust land managed by the Arizona State Land Department

(ASLD) as well as on private property. In addition to the transmission line, construction and operation of

this power infrastructure includes the following components:

• Construction of the MPP-Q01 500-kV switchyard, to be owned, operated, and maintained by

WAPA;

• Installation of four 500-kV breaker bays at MPP-Q01, to be owned, operated, and maintained by

WAPA;

• Construction, operation, and maintenance of a substation adjacent to MPP-Q01, to be known as

TS-01, which would include up to two transformers (either 525/115/34.5 kV or 525/230/34.5 kV)

and associated switch gear;

• Construction, operation, and maintenance of a substation adjacent to the existing Willow Lake

115-kV line, to be known as TS-02, which would include up to two 230/115-kV transformers, up to

two 115/69-kV or 230/69-kV transformers, and associated switch gear;

• Construction of two microwave towers—one near structure MDE-PES 169-5, approximately

10 miles southeast of the interconnection location, and one adjacent to the existing communication

facilities at Pete Smith Peak to maintain WAPA radio communications with the switchyard, to be

owned, operated, and maintained by WAPA; and

• Construction of a fiber optic cable along the new transmission line from TS-01 to APS’ Bagdad

Substation via APS’ Willow Lake 115-kV transmission line. WAPA will use dedicated capacity on

this cable for redundant communications for the switchyard.

WAPA conducted both public scoping and internal agency scoping to identify issues warranting study during 

National Environmental Policy Act (NEPA) evaluation of the proposed project.  
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2. PUBLIC SCOPING 

WAPA initiated a 30-day public comment period for the proposed project on April 4, 2023, ending on May 

12, 2023. Scoping letters were mailed to 13 agencies, organizations, and interested parties; 12 tribes; and 

25 landowners in the project area to inform them of the proposed project and scoping period, and to request 

input on the federal action. WAPA published two newspaper advertisements announcing the scoping notice 

and a virtual scoping meeting—one in The Wickenburg Sun and one in The Daily Courier, on April 19 and 

April 23, 2023, respectively. Thirteen people attended the virtual public scoping meeting held on the internet 

using the Zoom teleconference platform on April 26, 2023.  

WAPA accepted scoping comments via telephone, email, U.S. mail, and at the virtual scoping meeting. 

They received a total of five submittals from three individuals, one state government agency, and one 

federal government agency. During the public scoping meeting, there were five questions received from 

three individuals and one state government agency representative. No businesses or tribes provided 

scoping comments or participated in the public scoping meeting. 

In total, 27 comments were identified from the five submittals and public scoping meeting. The comments 

were evaluated to identify the primary and secondary issues represented, and coded accordingly. 

Comments received concerned mainly conservation measures for minimizing impacts to biological 

resources and sensitive species. Environmental justice was the other topic brought forth by multiple 

commenters, specifically regarding the underserved rural community west of the proposed transmission 

line. No comments expressed general opposition or support for the project. Table 1 identifies the primary 

and secondary issues identified during the public scoping period, and the number of comments received 

for each issue. 

Table 1. Primary Issue Codes and Comments Identified during Public Scoping 

Primary Issue Secondary Issue Number of Coded 
Comments* 

Environmental Justice Underserved Community 2 
Livestock Grazing Coordination with Ranchers 1 
Biological Resources Desert Tortoise 1 
 Habitat Conservation Measures 9 
 Avian and Transmission Line 2 
 Wildlife Conservation Measures 5 
Sensitive Species Yellow-billed Cuckoo 2 
 Southwestern Willow Flycatcher 1 
 Northern Mexican Gartersnake 1 
 Monarch Butterfly 1 
 Migratory Birds 1 
 Bald and Golden Eagles 1 
* Note that most submittal documents addressed multiple topics, resulting in a comment count well 

over the five submittals received.  
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Summary of Virtual Public Scoping Meeting  

At the virtual public scoping meeting, WAPA staff and representatives from APS presented an overview of 

the project and NEPA process to members of the public and agency representatives. Topics of interest 

expressed at the public meeting included construction timing, coordination with ranchers and grazing 

allottees, and plans for biological resource surveys.  

Summary of Written Comments from Agencies 

The Arizona Game and Fish Department (AGFD) and U.S. Fish and Wildlife Service (USFWS) submitted 

comments regarding the project. AGFD’s comments addressed potential biological issues, including 

potential impacts to Sonoran desert tortoise (Gopherus morafkai) and yellow-billed cuckoo (Coccyzus 

americanus). Other AGFD comments included recommendations and best management practices for 

minimizing impacts to wildlife and habitat. USFWS’s comments addressed potential biological issues, 

including potential impacts to Endangered Species Act (ESA) listed species yellow-billed cuckoo, 

southwestern willow flycatcher (Empidonax traillii extimus), Northern Mexican gartersnake (Thamnophis 

eques megalops), and a candidate species for listing, the monarch butterfly (Danaus plexippus). USFWS’s 

comments also included recommendations and best management practices for minimizing impacts to 

protected species and their habitat.  

Summary of Written Comments from Tribes 

No comments were received from any tribes.  

Summary of Written Comments from Individuals and Businesses 

Individuals who submitted comments included local residents in the vicinity of the project. Topics addressed 

in these comments included the underserved rural community west of the proposed transmission line. The 

majority of the comments received from individuals were inquiries requesting electrical service to this 

underserved community, as well as requests for maps for this project and the Aguila Pipeline project that 

will follow a similar alignment.  

3. INTERNAL AGENCY SCOPING 

WAPA reviewed the public scoping comments and solicited input from internal technical specialist staff to 

assess other issues pertaining to the project. No additional internal agency scoping issues were raised. 

The list of resource issues carried forward for detailed analysis and the list of resource issues considered 

but dismissed from further evaluation are detailed in Chapter 3 of the draft Environmental Assessment.  

Q:\Jobs\2400's\2433.01\ENV\02_NEPA_EA\EA\20240628_Submittal_rev1\Appendices\App_A_20240628_2433.01_MPP-Q01_Scoping_Summary.docx  
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SECTION 13.1 – REQUIRED SUBMITTALS, REPORTS AND PLANS 

1. FINAL PAYMENT:  For each section below, final payment will be withheld until the referenced 
submittal, report or plan is received by the COR. 
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SECTION 13.2 – CONTRACTOR FURNISHED DATA 

1. RECYCLED MATERIALS QUANTITY REPORT:  Submit quantities of recycled materials listed 
in Section 13.7, “Recycled Materials Quantities”, to the COR and WAPA’s Environmental 
Department prior to submittal of final invoice. 

 
2. RECOVERED AND BIOBASED MATERIAL PRODUCTS REPORT:  Provide the COR and 

WAPA’s Environmental Department the following information for purchases of items listed in 
Section 13.8, “Use of Recovered Material and Biobased Material Products”. 

 
(1) Quantity and cost of listed items with recovered or biobased material content and quantity 

and cost of listed items without recovered or biobased material content prior to submittal 
of final invoice.  

 
(2) Written justification of listed items if recovered material or biobased material products are 

not available:  1) competitively within a reasonable time frame; 2) meeting reasonable 
performance standards as defined in the Standards or Project Specifications; or 3) at a 
reasonable price. 

 
3. REFRIGERANT RECEIPT:  The Contractor must provide a record of all refrigerant usage, 

recycling or disposal on WAPA HVAC systems to the COR and WAPA’s Environmental 
Department.  In the event refrigerant is either charged into or removed and reclaimed from a 
WAPA HVAC system, the Contractor must provide either a record of usage or a receipt from the 
Environmental Protection Agency (EPA)-certified refrigerant reclaimer including whether it was 
either added to or reclaimed from the equipment, the date and the amount and type of refrigerant 
used to the COR and WAPA’s Environmental Department prior to submittal of final invoice. 

 
4. WASTE MATERIAL QUANTITY REPORT:  Submit quantities of total project waste material 

disposal as listed below to the COR and WAPA’s Environmental Department prior to submittal of 
final invoice in accordance with Section 13.9.8, “Waste Material Quantity Report”. 

 
(1) Unregulated Wastes (i.e., trash):  Volume in cubic yards or weight in pounds. 

 
(2) Hazardous or Universal Wastes:  Weight in pounds. 

 
(3) Polychlorinated Biphenyl (PCB) Wastes:  Weight in pounds. 

 
(4) Other regulated wastes (e.g., lead-based paint or asbestos):  Weight in pounds (specify 

type of waste in report). 
 

5. SPILL PREVENTION NOTIFICATION AND CLEANUP PLAN (Plan):  Submit the Plan as 
described in Section 13.11.2, “Spill Prevention Notification and Cleanup Plan”, to the COR and 
WAPA’s Environmental Department for review and comment 14-days prior to start of work.  
Review of the plan is for the purpose of determining compliance with the specifications only and 
shall not relieve the Contractor of the responsibility for compliance with all Federal, State and 
local regulations. 

 
6. TANKER OIL SPILL PREVENTION AND RESPONSE PLAN:  Submit the Plan as described in 

Section 13.11.3, “Tanker Oil Spill Prevention and Response Plan”, to the COR and WAPA’s 
Environmental Department for review and comment 14-days prior to start of work.  Review of the 
plan is for the purpose of determining compliance with the specifications only and shall not relieve 
the Contractor of the responsibility for compliance with all Federal, State and local regulations. 

 
7. PESTICIDE USE PLAN:  Submit a plan as described in Section 13.12.3, “Pesticide Use Plan”, to 

the COR and WAPA’s Environmental Department for review and comment 14-days prior to the 
date of intended pesticide application.  Review of the plan is for the purpose of determining 
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compliance with the specifications only and shall not relieve the Contractor of the responsibility 
for compliance with all Federal, State and local regulations.  Within seven (7)-days after 
application, submit a written report in accordance with Standard 2 – Sitework, Section 2.1.1_5, 
“Soil-Applied Herbicide”. 

 
8. TREATED WOOD UTILITY POLES AND CROSSARMS RECYCLING – CONSUMER 

INFORMATION SHEET RECEIPT:  Submit treated wood utility poles and crossarms - consumer 
information sheet receipts to the COR and WAPA’s Environmental Department prior to submittal 
of final invoice (see 13.13, “Treated Wood Utility Poles and Crossarms Recycling or Disposal”). 

 
9. PREVENTION OF AIR POLLUTION:  Submit a copy of permits, if required, as described in 13.14, 

“Prevention of Air Pollution” to the COR and WAPA’s Environmental Department 14-days prior 
to the start of work. 

 
10. EMISSIONS OF COVERED INSULATING GASES (E.G., SULFUR HEXAFLUORIDE (SF6) GAS, 

PERFLUOROCARBON (PFC) GAS):  A receipt from the covered insulating gas supplier stating 
that the gas was reclaimed, the amount of covered insulating gas and the date must be submitted 
to the COR and WAPA’s Environmental Department prior to submittal of final invoice in 
accordance with Section 13.14.4(3), “Certificates of Disposal and Receipts”. 

 
11. ASBESTOS LICENSES OR CERTIFICATIONS:  Submit a copy of licenses, certifications, 

Demolition and Renovation Notifications and Permits for asbestos work as described in 13.15, 
“Handling and Management of Asbestos Containing Material” to the COR and WAPA’s 
Environmental Department 14-days prior to starting work.  Submit copies of certificates of 
disposal and/or receipts for waste to the COR and WAPA’s Environmental Department prior to 
submittal of final invoice. 

 
12. LEAD PAINT NOTICES:  Submit a copy of lead paint notices with Contractor and recipient 

signatures as described in 13.16, “Material with Lead-based Paint” to the COR and WAPA’s 
Environmental Department prior to submittal of final invoice.  Submit copies of certificates of 
disposal and/or receipts for waste to the COR and WAPA’s Environmental Department prior to 
submittal of final invoice. 

 
13. WATER POLLUTION PERMITS:  Submit copies of any water pollution permits as described in 

13.17, “Prevention of Water Pollution” to the COR and WAPA’s Environmental Department 
14-days prior to start of work. 

 
14. PCB TEST REPORT:  Submit a PCB test report to the COR and WAPA’s Environmental 

Department as described in 13.18, “Testing, Draining, Removal and Disposal of Oil-filled 
Electrical Equipment”, prior to draining, removal or disposal of oil or oil-filled equipment that is 
designated for disposal. 

 
15. OIL AND OIL-FILLED ELECTRICAL EQUIPMENT RECEIPT:  Obtain and submit a receipt for oil 

and oil-filled equipment transported and disposed, recycled or reprocessed as described in 13.18, 
“Testing, Draining, Removal and Disposal of Oil-filled Electrical Equipment”, to the COR and 
WAPA’s Environmental Department prior to submittal of final invoice. 

 
16. OSHA PCB TRAINING RECORDS:  Submit employee training documentation records to the 

COR and WAPA’s Environmental Department 14-days prior to the start of work as described in 
13.19.1. 

 
17. CLEANUP WORK MANAGEMENT PLAN:  Submit a Cleanup Work Management Plan as 

described in 13.19, “Removal of Oil-contaminated Material” to the COR and WAPA’s 
Environmental Department for review and comment 14-days prior to the start of work.  Review of 
the plan is for the purpose of determining compliance with the specifications only and shall not 
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relieve the Contractor of the responsibility for compliance with all Federal, State and local 
regulations. 

 
18. POST CLEANUP REPORT:  Submit a Post-Cleanup Report as described in 13.19, “Removal of 

Oil-contaminated Material” to the COR and WAPA’s Environmental Department prior to submittal 
of final invoice. 
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SECTION 13.3 – ENVIRONMENTAL REQUIREMENTS 

Comply with Federal, State and local environmental laws and regulations.  The sections in this Standard 
further specify the requirements. 
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SECTION 13.4 – LANDSCAPE PRESERVATION 

1. GENERAL:  Preserve landscape features in accordance with the contract clause titled “Protection 
of Existing Vegetation, Structures, Equipment, Utilities and Improvements”.  Exercise care to 
preserve the natural landscape and conduct activities to prevent any unnecessary destruction, 
scarring or defacing of the natural surroundings in the project vicinity.  Except where clearing is 
required for permanent works, approved construction roads or excavation operations, vegetation 
must be preserved and must be protected from damage by project operations and equipment. 

 
2. CONSTRUCTION ROADS:  Location, alignment and grade of construction roads shall be subject 

to the COR's approval.  When no longer required, surfaces of construction roads must be 
scarified to facilitate natural revegetation, provide for proper drainage and prevent erosion.  If 
re-vegetation is required, use seed mixtures as recommended by Natural Resources 
Conservation Service or other land managing agency as appropriate. 

 
3. CONSTRUCTION FACILITIES:  Shop, office, material lay down and material and equipment 

storage areas and yard areas must be located and arranged in a manner to preserve trees and 
vegetation to the maximum practicable extent and prevent impact on sensitive riparian areas and 
flood plains.  Storage and construction buildings, including concrete footings and slabs, must be 
removed from the site prior to contract completion.  The area will be re-graded as required so 
that all surfaces drain naturally, blend with the natural terrain, and are left in a condition that will 
facilitate natural revegetation, provide for proper drainage and prevent erosion or transport of 
sediment and pollutants.  If re-vegetation is required, use seed mixtures as recommended by 
Natural Resources Conservation Service or other land managing agency as appropriate. 
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SECTION 13.5 – PRESERVATION OF CULTURAL AND PALEONTOLOGICAL RESOURCES 

1. GENERAL:  Do not, at any time, remove, disturb or otherwise alter cultural artifacts or 
paleontological resources (fossils).  Cultural artifacts may be of scientific or cultural importance 
and include, but are not limited to bones, pottery, projectile points (arrowheads), other stone or 
metal tools, surface features (stone circles, rock piles, etc.), glass, metal, ceramic or other historic 
objects, structures and buildings (including ruins).  Paleontological resources can be of scientific 
importance and include mineralized animals and plants or trace fossils such as footprints.  Both 
cultural and paleontological resources are protected by Federal Regulations during Federal 
construction projects.  The Contractor must restrict all ground disturbing activities to areas 
reviewed/investigated and approved for WAPA by the Federal Preservation Officer (FPO) or 
Regional Preservation Officer (RPO), as appropriate, and as specified in accordance with 
Standard 1 – General Requirements, Sections 1.3.1 Rights-of-way and 1.3.2 Access to the Work 
and Haul Routes. 

 
2. KNOWN CULTURAL OR PALEONTOLOGICAL SITES:  The Contractor must ensure that all 

construction activities avoid the boundaries of specific cultural, historic or scientific sites.  
Following issuance of notice to proceed, WAPA will provide drawings or maps that indicate the 
area(s) of avoidance in relation to the project area.  Prior to any construction activity, the 
avoidance area(s) must be marked on the ground in a manner approved by the COR and WAPA’s 
Environmental Department in conjunction with the FPO or RPO.  When avoidance is not possible, 
the Contractor must provide WAPA a 90-day notice of their inability to avoid the identified area(s).  
WAPA will consult with the appropriate authorities and the Contractor will not be permitted to 
work within or near the boundaries of the avoidance area(s)until the FPO or RPO approves of 
the work and the COR directs the Contractor to proceed.  The Contractor must instruct employees 
and subcontractors that vehicular or equipment access within these avoidance areas is 
prohibited.  If access is absolutely necessary, the Contractor must first obtain approval from the 
COR in conjunction with the FPO or RPO.  WAPA will remove the markings during or following 
final cleanup. 

 
3. WORKING WITH CULTURAL, PALEONTOLOGICAL OR TRIBAL MONITORS:  For some 

project work, WAPA requires an archaeological, paleontological or tribal monitor(s) at or near 
cultural or paleontological site locations.  The Contractor, its employees and subcontractors must 
work with the monitor(s) to ensure that sensitive areas are avoided.  The monitor(s) must meet 
with the Contractor, its employees and subcontractors each morning to go over the day’s work.  
The monitor(s) will also conduct awareness training for the Contractor, its employees and 
subcontractors prior to any work in the field.  Untrained personnel must not be allowed in the 
construction area.  For sensitive areas requiring a monitor(s), the Contractor may not access 
those areas without a monitor being present. 

 
4. UNKNOWN CULTURAL OR PALEONTOLOGICAL SITES:  On rare occasions cultural or 

paleontological sites, including buried human remains, may be inadvertently discovered during 
excavation or other earth-moving or other construction activities. 

 
(1) Reporting:  If evidence of a cultural or paleontological site is discovered, cease all work 

within a 200-foot radius immediately and notify the COR, and FPO or RPO, of the location 
and nature of the findings.  If a monitor(s) is present, the monitor(s) should also be notified.  
Work within that radius may not be resumed until directed to do so by the COR. 

 
(2) Care of Evidence:  Protect the area.  Do not remove, handle, alter or damage artifacts 

fossils or other objects uncovered during construction activities. 
 

5. SPECIAL CONSIDERATIONS:  Refer to Division 13 of the Project Specifications for site-specific 
requirements including, but not limited to, known and unknown cultural or paleontological 
resources and the treatment of inadvertently discovered human remains.  Disturbance of human 
remains is covered in most states by statutes that generally preempt Federal regulations.  Those 
requirements are described in the Division 13 specifications. 
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SECTION 13.6 – NOXIOUS WEED CONTROL 

Comply with Federal, State and local noxious weed control regulations.  At Contractor’s expense, obtain 
required permits and conduct required notifications.  Provide a "clean vehicle policy" while entering and 
leaving construction areas to prevent transport of noxious weed plants and/or seed.  Transport only 
construction vehicles that are free of mud and vegetation debris to staging areas and the project right-of-
way.  All seed mixes and mulch used for reclamation activities will be certified weed-free. 
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SECTION 13.7 – RECYCLED MATERIALS QUANTITIES 

1. GENERAL:  All materials generated from the project that can be recycled, must be recycled.  
Record quantities of material by category that is salvaged, recycled, reused or reprocessed, 
including, but not limited to: 

 
(1) Transformers, Breakers:  Weight without oil in pounds or metric tons. 

 
(2) Scrap Metals:  Weight in pounds or metric tons.  Examples include, but are not limited to: 

 
1) Aluminum Conductor – Steel Reinforced (ACSR). 
2) Stainless Steel. 
3) Copper. 
4) Iron/Steel. 
5) Aluminum. 
6) Lead. 
7) Zinc. 
8) Other Metals. 

 
(3) Precious Metals (e.g., Silver, Gold, Platinum):  Weight in pounds or metric tons. 

 
(4) Oil:  Gallons (separate by type - less than 2-parts per million (ppm) PCB, 2- to 50-ppm 

PCB, and 50 or greater ppm PCB). 
 

(5) Gravel, Asphalt or Concrete:  Weight in pounds or metric tons. 
 

(6) Batteries:  Weight in pounds or metric tons. 
 

(7) Treated Wood Utility Poles and Crossarms:  Weight in pounds or metric tons. 
 

(8) Wood Construction Material:  Weight in pounds or metric tons. 
 

(9) Cardboard:  Weight in pounds or metric tons. 
 

(10) Porcelain/Ceramic Insulators:  Weight in pounds or metric tons. 
 

(11) Glass:  Weight in pounds or metric tons. 
 

(12) Fluorescent Bulbs:  Weight in pounds or metric tons. 
 

(13) Ballasts:  Weight in pounds or metric tons. 
 

(14) Mercury-Containing Equipment (MCE):  Weight in pounds or metric tons. 
 

(15) Antifreeze and Freon:  Weight in pounds or metric tons. 
 

(16) Tires:  Weight in pounds or metric tons. 
 

(17) Plastic:  Weight in pounds or metric tons. 
 

(18) Solvent:  Weight in pounds or metric tons. 
 

(19) Construction and Demolition (C&D) Debris:  Weight in pounds or metric tons. 
 

2. RECYCLED MATERIAL QUANTITY REPORT:  Submit quantities (pounds, metric tons, gallons) 
of all recycled material by category to the COR and WAPA’s Environmental Department within 
30-days of recycling and prior to submittal of final invoice. 
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SECTION 13.8 – USE OF RECOVERED MATERIAL AND BIOBASED MATERIAL PRODUCTS 

1. RECOVERED MATERIAL PRODUCTS:  If the products listed below or other products listed at 
https://www.epa.gov/smm/comprehensive-procurement-guideline-cpg-program are obtained as 
part of this project, purchase the items with the highest recovered material content possible 
unless recovered material products are not available:  1) competitively within a reasonable time 
frame; 2) meeting reasonable performance standards as defined in the Standards or Project 
Specifications; or 3) at a reasonable price. 

 
Examples include, but are not limited to: 

 
(1) Building Insulation Products. 

 
(2) Carpet. 

 
(3) Carpet cushion. 

 
(4) Cement and Concrete Containing; coal fly ash, ground granulated blast furnace slag, 

cenospheres or silica fume. 
 

(5) Consolidated and reprocessed latex paint. 
 

(6) Floor Tiles. 
 

(7) Flowable fill. 
 

(8) Laminated Paperboard. 
 

(9) Modular threshold ramps. 
 

(10) Nonpressure pipe. 
 

(11) Patio Blocks. 
 

(12) Railroad grade crossing surfaces. 
 

(13) Roofing materials. 
 

(14) Shower and restroom dividers/partitions. 
 

(15) Signage. 
 

(16) Structural Fiberboard. 
 

2. BIOBASED MATERIAL PRODUCTS:  If the products listed at 
https://www.biopreferred.gov/BioPreferred/faces/pages/ProductCategories.xhtml are obtained 
as part of this project, purchase the items with the highest biobased content possible and no less 
than the percent indicated for each product unless biobased material products are not available:  
1) competitively within a reasonable time frame, 2) meeting reasonable performance standards 
as defined in the Standards or Project Specifications, or 3) at a reasonable price. 

 
NOTE:  All station service and pole mounted transformers will be bio-based oil.  WAPA large 
transformers will be evaluated on a best value basis using life cycle cost analysis. 

 



STANDARD 13 – ENVIRONMENTAL QUALITY PROTECTION 

13-14 March 2021 

3. RECOVERED MATERIAL AND BIOBASED MATERIAL PRODUCTS REPORT:  Provide the 
COR and WAPA’s Environmental Department the following information for purchases of those 
items listed above: 

 
Quantity and cost of listed items with recovered or biobased material content and quantity and 
cost of listed items without recovered or biobased material content prior to submittal of final 
invoice. 

 
Written justification of listed items if recovered material or biobased material products are not 
available:  1) competitively within a reasonable time frame; 2) meeting reasonable performance 
standards as defined in the Standards or Project Specifications; or 3) at a reasonable price. 
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SECTION 13.9 – DISPOSAL OF WASTE MATERIAL 

1. GENERAL:  Dispose or recycle waste material in accordance with applicable Federal, State and 
local regulations and ordinances.  In addition to the requirements of the Contract Clause 
“Cleaning Up”, remove all waste material from the construction site.  No waste will be left on 
WAPA property, right-of-way or easement.  Burning or burying of waste material is not permitted. 

 
2. HAZARDOUS, UNIVERSAL AND NON-HAZARDOUS WASTES:  Manage and dispose 

hazardous, universal and non-hazardous wastes in accordance with local, State and Federal 
regulations. 

 
3. USED OIL:  Used oil generated from the Contractor activities must be managed and disposed in 

accordance with used oil regulations. 
 

4. RECYCLABLE MATERIAL:  Reduce wastes, including excess WAPA material, by recycling, 
reusing or reprocessing.  Examples of recycling, reusing or reprocessing includes, but is not 
limited to, reprocessing of solvents; recycling cardboard; and salvaging scrap metals. 

 
5. REFRIGERANTS AND RECEIPTS:  Refrigerants from air conditioners, water coolers, 

refrigerators, ice machines and vehicles must be reclaimed with certified equipment operated by 
certified technicians if the item is to be disposed.  Refrigerants must be reclaimed and not vented 
to the atmosphere.  A receipt from the reclaimer stating that the refrigerant was reclaimed, the 
amount and type of refrigerant and the date must be submitted to the COR and WAPA’s 
Environmental Department prior to submittal of final invoice. 

 
6. HALONS:  Equipment containing halons that must be tested, maintained, serviced, repaired or 

disposed must be handled according to EPA requirements and by technicians trained according 
to those requirements. 

 
7. SULFUR HEXAFLUORIDE (SF6)/PERFLUOROCARBONS:  All covered insulating gases (e.g., 

SF6 gas and other PFCs) must be reclaimed and must not be vented to the atmosphere.  See 
Section 13.14.4(3).  After use, all covered insulating gas cylinders must be returned to the 
manufacturer. 

 
8. WASTE MATERIAL QUANTITY REPORT:  Submit quantities and types of all materials disposed 

of as part of the project to the COR and WAPA’s Environmental Department prior to submittal of 
final invoice. 

 
(1) Non-Hazardous Municipal Solid Waste (MSW) (i.e., trash):  Description of waste and 

volume in cubic yards or weight in pounds. 
 

(2) Hazardous Wastes:  Hazardous waste description, hazardous waste code and weight in 
pounds or volume in gallons. 

 
(3) Universal Wastes:  Universal Waste category and weight in pounds. 

 
(4) PCB Wastes:  Weight in pounds. 

 
(5) Industrial Wastes:  Description of waste and weight in pounds. 

 
(6) Other regulated wastes (e.g., lead-based paint or asbestos):  Weight in pounds (specify 

type of waste in report). 
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SECTION 13.10 – CONTRACTOR'S LIABILITY FOR REGULATED MATERIAL INCIDENTS 

1. GENERAL:  The Contractor is solely liable for all expenses related to spills, mishandling or 
incidents of regulated material attributable to his actions or the actions of his subcontractors.  This 
includes all response, investigation, cleanup, disposal, permitting, reporting and requirements 
from applicable environmental regulation agencies. 

 
2. SUPERVISION:  The actions of the Contractor employees and subcontractors must be properly 

managed at all times on WAPA property or while transporting WAPA’s (or previously owned by 
WAPA) regulated material and equipment. 
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SECTION 13.11 – POLLUTANT SPILL PREVENTION, NOTIFICATION AND CLEANUP 

1. GENERAL:  Provide measures to prevent spills of pollutants and respond appropriately if a spill 
occurs.  A pollutant includes any hazardous or non-hazardous substance that when spilled, will 
contaminate soil, surface water or groundwater.  This includes any solvent, fuel, oil, paint, 
pesticide, engine coolants and similar substances. 

 
2. SPILL PREVENTION NOTIFICATION AND CLEANUP PLAN:  Provide the Plan to the COR and 

WAPA’s Environmental Department for review and comment 14-days prior to start of work.  
Review of the Plan is for the purpose of determining compliance with the specifications only and 
shall not relieve the Contractor of the responsibility for compliance with all Federal, State and 
local regulations.  Include the following in the Plan: 

 
(1) Spill Prevention Measures:  Describe the work practices or precautions that will be used at 

the jobsite to prevent spills.  These may include engineered or manufactured techniques 
such as installation of berms around fuel and oil tanks; storage of fuels, paints and other 
substances in spill proof containers; and management techniques such as requiring 
workers to handle material in certain ways. 

 
(2) Notification:  Most States and the EPA require by regulation that anyone who spills certain 

types of pollutants in certain quantities notify them of the spill within a specific time period.  
Some of these agencies require written follow up reports and cleanup reports.  Include in 
the Plan the types of spills for which notification would be made, the agencies notified, the 
information the agency requires during the notification and the telephone numbers for 
notification. 

 
(3) Employee Awareness Training:  Describe employee awareness training procedures that 

will be implemented to ensure personnel are knowledgeable about the contents of the Plan 
and the need for notification. 

 
(4) Commitment of Manpower:  Equipment and Material.  Identify the arrangements made to 

respond to spills, including the commitment of manpower, equipment and material. 
 

(5) If applicable, address all requirements of 40 C.F.R. Part 112 pertaining to Spill Prevention, 
Control and Countermeasures (SPCC) Plans. 

 
3. TANKER OIL SPILL PREVENTION AND RESPONSE PLAN:  Provide a Tanker Oil Spill 

Prevention and Response Plan as required by the Department of Transportation if oil tankers 
with volume of 3,500-gallons or more are used as part of the project.  Submit the Tanker Oil Spill 
Prevention and Response Plan to the COR and WAPA’s Environmental Department for review 
and comment 14-days prior to start of work.  Review of the Plan is for the purpose of determining 
compliance with the specifications only and shall not relieve the Contractor of the responsibility 
for compliance with all Federal, State and local regulations. 
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SECTION 13.12 – PESTICIDES 

1. GENERAL:  The term “pesticide” includes herbicides, insecticides, rodenticides and fungicides.  
Pesticides must only be used in accordance with their labeling and applied by appropriately 
certified applicators. 

 
2. EPA REGISTRATION:  Use only EPA-registered pesticides that are approved for the intended 

use and location.  Follow all applicable label directions. 
 

3. PESTICIDE USE PROPOSAL:  Provide a pesticide use proposal that contains:  1) pesticide(s) 
proposed (include mixtures and surfactants), 2) treatment site, 3) intended rate of application, 
4) a copy of labels and Safety Data Sheets and 5) a copy of required applicator certifications.  
Submit the pesticide use proposal to the COR and WAPA’s Environmental Department for review 
and comment 14-days prior to the date of intended application.  Review of the Plan is for the 
purpose of determining compliance with the specifications only and shall not relieve the 
Contractor of the responsibility for compliance with all Federal, State and local regulations.  Within 
seven (7)-days after application, submit a written final report to the COR and WAPA’s 
Environmental Department, including the pesticide applicators report, in accordance with 
Standard 2 – Sitework, Section 2.1.1 5. “Soil-Applied Herbicide, (4) Final Report”. 
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SECTION 13.13 – TREATED WOOD UTILITY POLES AND CROSSARMS RECYCLING OR DISPOSAL 

Whenever practicable, treated wood utility poles and crossarms removed during the project must be 
recycled or transferred to the public for some uses.  Treated wood utility poles and crossarms transferred 
to a recycler, landfill or the public must be accompanied by a written consumer information sheet for treated 
wood as provided by WAPA.  Obtain a receipt, part of the consumer information sheet, from the recipient 
indicating that they have received, read and understand the consumer information sheet.  Treated wood 
products transferred to right-of-way landowners must be moved off the right-of-way.  Treated wood product 
scrap, poles and crossarms that cannot be donated or reused must be properly disposed in a landfill that 
accepts treated wood and has signed WAPA’s consumer information sheet receipt.  Submit treated wood 
utility poles and crossarms consumer information receipts to the COR and WAPA’s Environmental 
Department prior to submittal of final invoice. 
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SECTION 13.14 – PREVENTION OF AIR POLLUTION 

1. GENERAL:  Ensure that construction activities and the operation of equipment are undertaken 
to reduce the emission of air pollutants.  Submit a copy of permits for construction activities, if 
required (e.g., “non-attainment” areas, State implementation plans or Class I air-sheds), from 
Federal, State or local agencies to the COR and WAPA’s Environmental Department 14-days 
prior to the start of work.  The Contractor must fulfill the conditions under any applicable locally 
prepared Environmental Impact Statements (EISs) or Environmental Assessments (EAs) 
conducted for the project under the National Environmental Protection Act (NEPA). 

 
2. MACHINERY AIR EMISSIONS:  The Contractor and subcontractor machinery must have and 

must use the air emissions control devices required by Federal, State or local Regulation or 
ordinance. 

 
3. DUST ABATEMENT:  Dust must be controlled.  Oil must not be used as a dust suppressant.  

Dust suppressants must be approved by the COR and WAPA’s Environmental Department prior 
to use. 

 
4. SULFUR HEXAFLUORIDE (SF6)/PERFLUOROCARBONS (PFCs) EMISSIONS: 

 
(1) General:  WAPA complies with State, Federal and local regulations regarding Mandatory 

Greenhouse Gas Reporting 40 C.F.R. Part 98.  The Contractor must provide the 
information required by this section to the COR and WAPA’s Environmental Department 
as described.  Additional requirements may be required for projects in the State of 
California.  The Contractor must meet the additional requirements and provide any 
additional information as required by the State of California to the COR and WAPA’s 
Environmental Department as described in Title 17, Division 3, Chapter 1, Subchapter 10, 
Article 4, Subarticle 3.1 (17 CCR § 95350 – 95359.1). 

 
(2) The Contractor must record quantities of all covered insulating gases (e.g., SF6 gas and 

other PFCs), including: 
 

1) Nameplate capacity in pounds of the covered insulating gas containing equipment. 
 

2) Record pounds of the covered insulating gas stored in containers, before transferring 
into energized equipment.  Record the serial numbers of the cylinders/containers from 
which the gas is transferred. 

 
3) Record pounds of the covered insulating gas left in containers, after transferring into 

energized equipment.  Record the serial numbers of the cylinders/containers from 
which the gas is transferred. 

 
4) Pounds of covered insulating gas purchased from equipment manufacturers or 

distributors.  Record the serial numbers of the purchased cylinders/containers. 
 

5) Pounds of covered insulating gas returned to suppliers.  Record the serial numbers of 
the returned cylinders/containers. 

 
6) Scales used to weigh cylinders must be accurate to within ±2-pounds and must have 

current calibration sticker. 
 

(3) Contractor Field Quality Testing and Covered Insulating Gas Handling: 
 

1) The Contractor must test all functions to verify correct operation and conduct a leak 
test.  No gas leakage of covered insulating gases must be allowed from any equipment 
or storage containers. 
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2) Atmospheric venting of covered insulating gas is not allowed. 

 
3) The Contractor must use cylinders with a current certified hydrostatic test certificate. 

 
4) The Contractor must remove all empty covered insulating gas cylinders and return to 

supplier. 
 

(4) Certificates of Disposal and Receipts for Covered Insulating Gas: 
 

1) The Contractor can use WAPA’s Reporting Form for reporting quantities listed above. 
 

2) The Contractor must return all used covered insulating gas cylinders to supplier and 
provide receipts from the supplier. 

 
3) The Contractor must submit all covered insulating gas Reporting Forms and copies of 

receipts to the COR and to WAPA’s Environmental Department prior to submittal of 
final invoice. 

 
5. PROTECTION OF STRATOSPHERIC OZONE:  The Contractor must comply with all State, 

Federal and local regulations regarding ozone depleting substances and the Protection of 
Stratospheric Ozone, including, but not limited to 40 C.F.R. Part 82.  Contractors performing work 
on HVAC systems must be trained and certified according to the regulations, and releases of 
ozone depleting substances to the atmosphere must be prevented.  The Contractor must provide 
reclaimed refrigerant receipts to the COR and WAPA’s Environmental Department in accordance 
with section 13.2.3 of this document. 
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SECTION 13.15 – HANDLING AND MANAGEMENT OF ASBESTOS CONTAINING MATERIAL 

1. GENERAL:  Obtain the appropriate Federal, State, Tribal or local licenses or certifications prior 
to disturbing any regulated asbestos-containing material.  If a building or portion of a building will 
be demolished or renovated, obtain an Asbestos Notice of and Permit for Demolition and 
Renovation from the State or Tribal Department of Environmental Quality, Division of Air Quality 
(or equivalent).  The building(s) must be inspected by a State-Certified or Tribal accepted 
Asbestos Building Inspector.  The inspector must certify the presence and condition of asbestos, 
or non-presence of asbestos, on site as directed on the State or Tribal Demolition and Renovation 
Notice/Permit.  The inspections must be performed and notifications must be submitted whether 
asbestos is present or not.  Submit a copy of licenses, certifications, Demolition and Renovation 
Notifications and Permits for asbestos work to the COR and WAPA’s Environmental Department 
14- days prior to work.  Ensure:  1) worker and public safety requirements are fully implemented 
and 2) proper handling, transportation and disposal of asbestos containing material. 

 
2. TRANSPORTATION OF ASBESTOS WASTE:  Comply with Department of Transportation, EPA, 

and State and local requirements when transporting asbestos wastes. 
 

3. CERTIFICATES OF DISPOSAL AND RECEIPTS:  Obtain certificates of disposal for waste if the 
waste is a hazardous waste or receipts from a landfill approved to accept asbestos if the waste 
is a non-hazardous waste.  Submit copies to the COR and WAPA’s Environmental Department 
prior to submittal of final invoice. 
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SECTION 13.16 – MATERIAL WITH LEAD-BASED PAINT 

1. GENERAL:  Comply with all applicable Federal, State and local regulations concerning work with 
lead-based paint, disposal of material painted with lead-based paint and management of these 
materials.  OSHA and General Industry Standards apply to worker safety and right-to-know 
issues.  Federal EPA and State agencies regulate waste disposal and air quality issues. 

 
2. TRANSFER OF PROPERTY:  If lead-based paint containing equipment or material is to be given 

away or sold for reuse, scrap or reclaiming, the Contractor must provide a written notice to the 
recipient of the material stating that the material contains lead-based paint and the Hazardous 
Waste regulations may apply to the waste or the paint in some circumstances.  The new owner 
must also be notified that they may be responsible for compliance with OSHA requirements if the 
material is to be cut, sanded, abraded or stripped of paint.  Submit a copy of lead paint notices 
with the Contractor and recipient signatures to the COR and WAPA’s Environmental Department 
prior to submittal of final invoice. 

 
3. CERTIFICATES OF DISPOSAL AND RECEIPTS:  Obtain certificates of disposal for waste if the 

waste is a hazardous waste or receipts from a landfill if the waste is a non-hazardous waste.  
Submit copies to the COR and WAPA’s Environmental Department prior to submittal of final 
invoice. 
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SECTION 13.17 – PREVENTION OF WATER POLLUTION 

1. GENERAL:  Ensure that surface and groundwater is protected from pollution caused by 
construction activities and comply with applicable regulations and requirements.  Ensure that 
streams, waterways and other courses are not obstructed or impaired unless the appropriate 
Federal, State or local permits have been obtained. 

 
2. PERMITS:  The Contractor must ensure that: 

 
(1) A National Pollutant Discharge Elimination System (NPDES) permit is obtained from the 

US EPA or State as appropriate if the disturbed construction area equals 1-acre or more.  
The Contractor is responsible for preparation and implementation of the associated 
Storm Water Pollution Prevention Plan (SWPPP).  Disturbed areas include staging, 
parking, fueling, stockpiling and any other construction related activities.  Refer to 
https://www.epa.gov/npdes/npdes-stormwater-program for directions and forms. 

 
(2) A dewatering permit is obtained from the appropriate agency if required for construction 

dewatering activities. 
 

(3) Copies of permits and plans, approved by the appropriate regulating agencies, are 
submitted to the COR and WAPA’s Environmental Department 14-days prior to start of 
work. 

 
3. EXCAVATED MATERIAL AND OTHER CONTAMINANT SOURCES:  Control runoff from 

excavated areas and piles of excavated material, construction material or wastes (to include truck 
washing and concrete wastes) and chemical products such as oil, grease, solvents, fuels, 
pesticides and pole treatment compounds.  Excavated material or other construction material 
must not be stockpiled or deposited near or on streambanks, lake shorelines, ditches, irrigation 
canals or other areas where run-off could impact the environment. 

 
4. MANAGEMENT OF WASTE CONCRETE OR WASHING OF CONCRETE TRUCKS:  Do not 

permit the washing of concrete trucks or disposal of excess concrete in any ditch, canal, stream 
or other surface water.  Concrete wastes must be disposed in accordance with all Federal, State 
and local regulations.  Concrete wastes must not be disposed of on any WAPA property, right-
of-way easement or on any streets, roads or property without the owner’s consent. 

 
5. STREAM CROSSINGS:  Crossing of any stream or other waterway must be done in compliance 

with Federal, State and local regulations.  Crossing of some waterways may be prohibited by 
landowners, Federal or State agencies or require permits. 
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SECTION 13.18 – TESTING, DRAINING, REMOVAL AND DISPOSAL OF OIL-FILLED ELECTRICAL 
EQUIPMENT 

1. SAMPLING AND TESTING OF INSULATING OIL FOR PCB CONTENT:  Sample and analyze 
the oil of electrical equipment (which includes storage tanks) for PCB’s.  Use analytical methods 
approved by EPA and applicable State regulations.  Decontaminate sampling equipment 
according to documented good laboratory practices (these can be Contractor developed or EPA 
standards).  Use only laboratories approved by WAPA.  The COR will furnish a list of approved 
laboratories. 

 
2. PCB TEST REPORT:  Provide PCB test reports that contain the information below for disposing 

of oil-filled electrical equipment.  Submit the PCB test report for COR and WAPA’s Environmental 
Department approval prior to draining, removal or disposal of oil or oil-filled equipment that is 
designated for disposal. 

 
(1) Name and address of the laboratory. 

 
(2) Copies of Chain of Custody Form(s). 

 
(3) Description of the electrical equipment (e.g. transformer, breaker). 

 
(4) Serial number for the electrical equipment. 

 
(5) Date sampled. 

 
(6) Date tested. 

 
(7) PCB contents in parts per million (ppm) by Aroclor type. 

 
(8) Unique identification number of container into which the oil was drained (i.e., number of 

drum, tank, tanker, etc.) 
 

3. OIL CONTAINING PCB:  Comply with the Federal regulations pertaining to PCBs found at Title 
40, Part 761 of the U.S. Code of Federal Regulations (40 C.F.R. Part 761). 

 
4. REMOVAL AND DISPOSAL OF INSULATING OIL AND OIL-FILLED ELECTRICAL 

EQUIPMENT:  Once the PCB content of the oil has been identified from laboratory results, the 
oil must be transported and disposed, recycled or reprocessed according to 40 C.F.R. Part 761 
(if applicable), Resource Conservation and Recovery Act (RCRA) “used oil” and other applicable 
regulations.  Used oil may be transported only by EPA-registered used oil transporters.  The oil 
must be stored in containers that are labeled “Used Oil.”  Use only transporters and disposal sites 
approved by WAPA. 

 
5. OIL AND OIL-FILLED ELECTRICAL EQUIPMENT RECEIPT:  Obtain and submit a receipt for oil 

and oil-filled equipment transported and disposed, recycled or reprocessed to the COR and 
WAPA’s Environmental Department prior to submittal of final invoice. 
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SECTION 13.19 – REMOVAL OF OIL-CONTAMINATED MATERIAL 

1. GENERAL:  Removing oil-contaminated material includes excavating, stockpiling, testing, 
transporting, cleaning and disposing of these materials.  Personnel working with PCBs must be 
trained in accordance with OSHA requirements.  Submit employee training documentation 
records to the COR and WAPA’s Environmental Department 14-days prior to the start of work. 

 
2. CLEANUP WORK MANAGEMENT PLAN:  Provide a Cleanup Work Management Plan that has 

been approved by applicable Federal, State or local environmental regulation agencies.  Submit 
the plan to the COR and WAPA’s Environmental Department for review and comment 14-days 
prior to the start of work.  Review of the Plan is for the purpose of determining compliance with 
the specifications only and shall not relieve the Contractor of the responsibility for compliance 
with all Federal, State and local regulations.  The plan must address onsite excavation of 
contaminated soil and debris and include the following: 

 
(1) Identification of contaminants and areas to be excavated. 
(2) Method of excavation. 
(3) Level of personnel/subcontractor training. 
(4) Safety and health provisions. 
(5) Sampling requirements including quality control, laboratory to be used. 
(6) Management of excavated soils and debris. 
(7) Decontamination procedures for personnel and equipment. 
(8) Disposal methods, including transportation to disposal. 

 
3. EXCAVATION AND CLEANUP:  Comply with the requirements of Title 40, Part 761 of the U.S. 

Code of Federal Regulations (40 C.F.R. Part 761). 
 

4. TEMPORARY STOCKPILING:  Excavated material, stockpiled onsite during construction, must 
be stored on plastic with appropriate thickness and covered to prevent wind and rain erosion at 
a location designated by the COR. 

 
5. SAMPLING AND TESTING:  Sample contaminated debris and areas of excavation to ensure that 

contamination is removed.  Use personnel with experience in sampling and, in particular, with 
experience in PCB cleanup if PCBs are involved.  Use analytical methods approved by EPA and 
applicable State regulations. 

 
6. TRANSPORTATION AND DISPOSAL OF CONTAMINATED MATERIAL:  The Contractor must 

be responsible and liable for the proper loading, transportation and disposal of contaminated 
material according to Federal, State and local requirements.  Use only transporters and disposal 
sites approved by WAPA. 

 
7. POST CLEANUP REPORT:  Provide a Post-Cleanup Report that describes the cleanup of 

contaminated soils and debris.  Submit the report to the COR and WAPA’s Environmental 
Department prior to submittal of final invoice.  The report must contain the following information: 

 
(1) Site map showing the areas cleaned. 

 
(2) Description of the operations involved in excavating, storing, sampling, testing and 

disposal. 
 

(3) Sampling and analysis results including 1) Name and address of the laboratory, 2) sample 
locations, 3) sample dates, 4) analysis dates, 5) contents of contaminant (e.g. PCB or total 
petroleum hydrocarbons) in ppm. 

 
(4) Certification by the Contractor that the cleanup requirements were met. 
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(5) Copies of any manifests, bills of lading and disposal certificates. 
 

(6) Copies of correspondence with regulatory agencies that support completion of the cleanup.
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SECTION 13.20 – CONSERVATION OF BIOLOGICAL RESOURCES 

1. GENERAL:  The Endangered Species Act of 1973 prohibits “take” of threatened or endangered 
animal and plant species, as well as destruction of designated critical habitat.  “Take” means to 
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect or attempt to engage in 
any such conduct with a protected animal or plant or any part thereof, or attempt to do any of 
those things without a permit from the U.S. Fish and Wildlife Service.  Federal law also prohibits 
“take” of birds or collection of bird parts or nests protected by the Migratory Bird Treaty Act or the 
Bald and Golden Eagle Protection Act.  Contractor and subcontractor personnel will take 
precautions to avoid harming animals and plants, restricting all ground disturbing activities to 
areas specified in accordance with Standard 1 – General Requirements, Sections 1.3.1 Rights-
Of-Way and 1.3.2 Access to the Work and Haul Routes. 

 
2. MIGRATORY BIRDS:  The Migratory Bird Treaty Act of 1918 protects migratory bird species, 

their nests and eggs from injury or death.  Impacts to migratory bird nests will be avoided during 
nesting season(s) identified in Division 13 of the Project Specifications.  If construction activities 
occur during nesting, WAPA will survey the construction area for active migratory bird nests prior 
to work and will establish appropriate buffers around any nests that may potentially be disturbed.  
If work must be conducted within these buffers, the COR may choose to delay work until the nest 
is no longer active or utilize a provision within WAPA’s Special Purpose Utility permit. 

 
3. BALD AND GOLDEN EAGLES:  The Bald and Golden Eagle Protection Act of 1940 protects bald 

and golden eagles from take and collection.  In addition, eagle nests are protected by specific 
buffer distances that will be identified in Division 13 of the Project Specifications.  Unlike the 
Migratory Bird Treaty Act, the Bald and Golden Eagle Protection Act even protects nests of eagles 
while they are inactive. 

 
4. KNOWN OCCURRENCE OF PROTECTED SPECIES OR HABITAT:  Following issuance of the 

Notice to Proceed and prior to the start of construction, WAPA will provide information on 
presence and distribution, as well as avoidance and minimization information, for relevant 
protected species and habitat.  Non-trained personnel will not be allowed in the construction area.  
Marked avoidance areas will be maintained throughout the duration of work until the COR 
approves their removal.  If access within an avoidance area is absolutely necessary, Contractor 
and subcontractor personnel must first obtain written permission from the COR before any work 
is performed within the avoidance area.  NOTE:  a WAPA and other Federal or State government 
or tribal agency biologist may be required to accompany Contractor or subcontractor personnel. 

 
5. UNKNOWN OCCURRENCE OF PROTECTED SPECIES OR HABITAT:  On rare occasion, an 

unknown protected species or habitat may be discovered during the project.  When evidence of 
a protected species or habitat is discovered within the project area, Contractor and subcontractor 
personnel will immediately notify the COR and provide the location and nature of the findings.  
The Contractor and subcontractor personnel will immediately stop all activity within 100-feet of 
the protected species or habitat and will not re-start activity until directed to do so by the COR. 

 
6. SPECIAL CONSIDERATIONS:  Refer to Division 13 of the Project Specifications for site-specific 

requirements including, but not limited to, protected species, habitats, migratory birds and eagles. 
 



 

 

APPENDIX C 
Air Emissions Inventory  



Western Area Power Administration 
MPP-Q01 Interconnection Project 

DOE-EA-2208 

Project Emissions Summary 
PM10 PM2.5 SO2 NOx CO VOC 

lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr 
Fugitives 33.24 31.81 4.84 3.94 0.08 0.062 13.35 10.01 98.10 82.53 5.55 4.42 
Total 33.24 31.81 4.84 3.94 0.08 0.062 13.35 10.01 98.10 82.53 5.55 4.42 

Hazardous Air Pollutants (HAPs) 

Pollutants 
Emissions 

ton/yr 
Benzene 0.0391 
Toluene 0.01701 
Xylenes 0.01185 
Formaldehyde 0.04730 
Actealdehyde 0.030685 
Acrolein 0.003712 
Naphthalene 0.00370 
Total 0.1534 

Green House Gases (GHGs) 

Pollutants Emissions 
lb/yr ton/yr 

CO2 29,761,724 14,881 
Total Annual GHG 29,761,724 14,881 
Total CO2 equivalent (metric tons) 13,500 
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Air Pollution Emission Inventory 
Master List of All Sources and Pollutants 

Emission Unit Description Pollutants
Emission Sources 

Light Plant PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Generator PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Auxillary Air Compressor PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

4x4 Backhoe or Excavator PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Steel Track Sagging Dozer PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Front End Loader (CAT 980 or similar) PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Drill Rig PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Digger Derrick PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Bucket Trucks, Ranging from 55’ to 105’ PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

38T – 45T Boom Truck PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Rough Terrain Crane (size may range from 65T to 150T) PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

All Terrain Crane (size may range from 120T to 240T) PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Water Truck PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Skid Steer PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Rubber Track CAT Challenger PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Service Truck PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

1T Pickup PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

1T – 2T Flatbed Trucks PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Semi Tractors, 4x4 or 6x6 PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Concrete Truck PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Fuel Truck (for helicopter) PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

1/2T Pickup PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

3/4T Pickup PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 

Helicopter (for stringing rope) PM10, PM2.5, SO2, NOx, CO, VOCs, CO2 
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Project Information and Assumptions 
Factor Value Units Source 
Silt content of road surface material (s) - Project Roads 4.30 % AP-42, Table 11.9-3 
Surface material moisture content (M) - Project Roads 2.4 % AP-42, Table 11.9-4 
Vehicle Speed in Project Area 25 mph Arizona Public Service 
Sulfur Content of fuel Burned (S) - Diesel 0.0015 % EPA Limits S content to 15 ppm starting (7/2010) 
Diesel Fuel Heating Value 137,000 Btu/gal AP-42, Appendix A 
Diesel Brake-Specific Fuel Value 7,000 Btu/hp-hr Ap-42 default for diesel engines 
Diesel Fuel Density 7.09 lbs/gal 
Gasoline Fuel Heating Value 116,090 Btu/gal AP-42, Appendix A 
Gasoline Brake-Specific Fuel Value 7,000 Btu/hp-hr Ap-42 default for gasoline engines 
Gasoline Fuel Density 6.07 lbs/gal 
Number of drill holes 66 holes /yr Arizona Public Service 
One Way Distance to Water Source 10.0 miles Arizona Public Service 
One Way Distance on Dirt to Project Site 7.5 miles Arizona Public Service 

Emission Unit Specific Information 
Emission Sources 

Light Plant 
Availability of Individual Units 20% Arizona Public Service 
Utilization of Individual Units 50% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 1.2 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 300 hours/year Arizona Public Service 
Hourly Fuel Consumption 1.5 gal/hour Arizona Public Service 
Annual Fuel Consumption 456 gal/year Calc. - hours/year * gal/hour 
Horsepower 30 hp Arizona Public Service 
No. Units 4 Unit Arizona Public Service 

Generator 
Availability of Individual Units 80% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 7.7 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 1,920 hours/year Arizona Public Service 
Hourly Fuel Consumption 3.8 gal/hour Arizona Public Service 
Annual Fuel Consumption 7,296 gal/year Calc. - hours/year * gal/hour 
Horsepower 75 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 
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Auxillary Air Compressor 
Availability of Individual Units 40% Arizona Public Service 
Utilization of Individual Units 50% Arizona Public Service 
Maximum Daily Hours of Operation 10 hours/day Arizona Public Service 
Actual Daily Hours of Operation 2.0 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 500 hours/year Arizona Public Service 
Hourly Fuel Consumption 3.0 gal/hour Arizona Public Service 
Annual Fuel Consumption 1,520 gal/year Calc. - hours/year * gal/hour 
Horsepower 60 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 

4x4 Backhoe or Excavator 
Availability of Individual Units 90% Arizona Public Service 
Utilization of Individual Units 50% Arizona Public Service 
Maximum Daily Hours of Operation 10 hours/day Arizona Public Service 
Actual Daily Hours of Operation 4.5 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 1,125 hours/year Arizona Public Service 
Hourly Fuel Consumption 4.9 gal/hour Arizona Public Service 
Annual Fuel Consumption 5,513 gal/year Calc. - hours/year * gal/hour 
Horsepower 97 hp Arizona Public Service 
No. Units 3 Unit Arizona Public Service 

Steel Track Sagging Dozer 
Availability of Individual Units 65% Arizona Public Service 
Utilization of Individual Units 50% Arizona Public Service 
Maximum Daily Hours of Operation 8 hours/day Arizona Public Service 
Actual Daily Hours of Operation 2.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 650 hours/year Arizona Public Service 
Hourly Fuel Consumption 7.9 gal/hour Arizona Public Service 
Annual Fuel Consumption 5,109 gal/year Calc. - hours/year * gal/hour 
Horsepower 155 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 
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Front End Loader (CAT 980 or similar) 
Availability of Individual Units 90% Arizona Public Service 
Utilization of Individual Units 50% Arizona Public Service 
Maximum Daily Hours of Operation 8 hours/day Arizona Public Service 
Actual Daily Hours of Operation 3.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 900 hours/year Arizona Public Service 
Hourly Fuel Consumption 20.9 gal/hour Arizona Public Service 
Annual Fuel Consumption 18,810 gal/year Calc. - hours/year * gal/hour 
Horsepower 412 hp Arizona Public Service 
No. Units 1 Unit Arizona Public Service 

Drill Rig 
Availability of Individual Units 60% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 10 hours/day Arizona Public Service 
Actual Daily Hours of Operation 4.8 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 1,200 hours/year Arizona Public Service 
Hourly Fuel Consumption 22.8 gal/hour Arizona Public Service 
Annual Fuel Consumption 27,396 gal/year Calc. - hours/year * gal/hour 
Horsepower 450 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 

Digger Derrick 
Availability of Individual Units 90% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 8.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,160 hours/year Arizona Public Service 
Hourly Fuel Consumption 17.8 gal/hour Arizona Public Service 
Annual Fuel Consumption 38,340 gal/year Calc. - hours/year * gal/hour 
Horsepower 350 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 
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Bucket Trucks, Ranging from 55’ to 105’ 
Availability of Individual Units 90% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 8.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,160 hours/year Arizona Public Service 
Hourly Fuel Consumption 17.8 gal/hour Arizona Public Service 
Annual Fuel Consumption 38,340 gal/year Calc. - hours/year * gal/hour 
Horsepower 350 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 

38T – 45T Boom Truck 
Availability of Individual Units 90% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 8.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,160 hours/year Arizona Public Service 
Hourly Fuel Consumption 19.3 gal/hour Arizona Public Service 
Annual Fuel Consumption 41,645 gal/year Calc. - hours/year * gal/hour 
Horsepower 380 hp Arizona Public Service 
No. Units 3 Unit Arizona Public Service 

Rough Terrain Crane (size may range from 65T to 150T) 
Availability of Individual Units 60% Arizona Public Service 
Utilization of Individual Units 90% Arizona Public Service 
Maximum Daily Hours of Operation 10 hours/day Arizona Public Service 
Actual Daily Hours of Operation 5.4 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 1,350 hours/year Arizona Public Service 
Hourly Fuel Consumption 16.2 gal/hour Arizona Public Service 
Annual Fuel Consumption 21,911 gal/year Calc. - hours/year * gal/hour 
Horsepower 320 hp Arizona Public Service 
No. Units 1 Unit Arizona Public Service 
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All Terrain Crane (size may range from 120T to 240T) 
Availability of Individual Units 60% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 10 hours/day Arizona Public Service 
Actual Daily Hours of Operation 4.8 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 1,200 hours/year Arizona Public Service 
Hourly Fuel Consumption 28.7 gal/hour Arizona Public Service 
Annual Fuel Consumption 34,392 gal/year Calc. - hours/year * gal/hour 
Horsepower 565 hp Arizona Public Service 
No. Units 1 Unit Arizona Public Service 

Water Truck 
Availability of Individual Units 90% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 8.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,160 hours/year Arizona Public Service 
Hourly Fuel Consumption 21.6 gal/hour Arizona Public Service 
Annual Fuel Consumption 46,570 gal/year Calc. - hours/year * gal/hour 
Horsepower 425 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 

Skid Steer 
Availability of Individual Units 60% Arizona Public Service 
Utilization of Individual Units 50% Arizona Public Service 
Maximum Daily Hours of Operation 8 hours/day Arizona Public Service 
Actual Daily Hours of Operation 2.4 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 600 hours/year Arizona Public Service 
Hourly Fuel Consumption 19.0 gal/hour Arizona Public Service 
Annual Fuel Consumption 11,412 gal/year Calc. - hours/year * gal/hour 
Horsepower 375 hp Arizona Public Service 
No. Units 1 Unit Arizona Public Service 
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Rubber Track CAT Challenger 
Availability of Individual Units 65% Arizona Public Service 
Utilization of Individual Units 50% Arizona Public Service 
Maximum Daily Hours of Operation 10 hours/day Arizona Public Service 
Actual Daily Hours of Operation 3.3 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 813 hours/year Arizona Public Service 
Hourly Fuel Consumption 13.7 gal/hour Arizona Public Service 
Annual Fuel Consumption 11,131 gal/year Calc. - hours/year * gal/hour 
Horsepower 270 hp Arizona Public Service 
No. Units 1 Unit Arizona Public Service 

Service Truck 
Availability of Individual Units 90% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 8.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,160 hours/year Arizona Public Service 
Hourly Fuel Consumption 5.0 gal/hour Arizona Public Service 
Annual Fuel Consumption 10,800 gal/year Calc. - hours/year * gal/hour 
Horsepower 300 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 

1T Pickup 
Availability of Individual Units 100% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 9.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,400 hours/year Arizona Public Service 
Hourly Fuel Consumption 17.8 gal/hour Arizona Public Service 
Annual Fuel Consumption 42,600 gal/year Calc. - hours/year * gal/hour 
Horsepower 350 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 
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1T – 2T Flatbed Trucks 
Availability of Individual Units 100% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 9.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,400 hours/year Arizona Public Service 
Hourly Fuel Consumption 17.8 gal/hour Arizona Public Service 
Annual Fuel Consumption 42,600 gal/year Calc. - hours/year * gal/hour 
Horsepower 350 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 

Semi Tractors, 4x4 or 6x6 
Availability of Individual Units 100% Arizona Public Service 
Utilization of Individual Units 60% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 7.2 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 1,800 hours/year Arizona Public Service 
Hourly Fuel Consumption 21.6 gal/hour Arizona Public Service 
Annual Fuel Consumption 38,808 gal/year Calc. - hours/year * gal/hour 
Horsepower 425 hp Arizona Public Service 
No. Units 2 Unit Arizona Public Service 

Concrete Truck 
Availability of Individual Units 40% Arizona Public Service 
Utilization of Individual Units 100% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 4.8 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 1,200 hours/year Arizona Public Service 
Hourly Fuel Consumption 21.6 gal/hour Arizona Public Service 
Annual Fuel Consumption 25,872 gal/year Calc. - hours/year * gal/hour 
Horsepower 425 hp Arizona Public Service 
No. Units 4 Unit Arizona Public Service 
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Fuel Truck (for helicopter) 
Availability of Individual Units 60% Arizona Public Service 
Utilization of Individual Units 100% Arizona Public Service 
Maximum Daily Hours of Operation 8 hours/day Arizona Public Service 
Actual Daily Hours of Operation 4.8 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 1,200 hours/year Arizona Public Service 
Hourly Fuel Consumption 15.2 gal/hour Arizona Public Service 
Annual Fuel Consumption 18,264 gal/year Calc. - hours/year * gal/hour 
Horsepower 300 hp Arizona Public Service 
No. Units 1 Unit Arizona Public Service 

1/2T Pickup 
Availability of Individual Units 100% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 9.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,400 hours/year Arizona Public Service 
Hourly Fuel Consumption 19.6 gal/hour Arizona Public Service 
Annual Fuel Consumption 47,040 gal/year Calc. - hours/year * gal/hour 
Horsepower 350 hp Arizona Public Service 
No. Units 3 Unit Arizona Public Service 

3/4T Pickup 
Availability of Individual Units 100% Arizona Public Service 
Utilization of Individual Units 80% Arizona Public Service 
Maximum Daily Hours of Operation 12 hours/day Arizona Public Service 
Actual Daily Hours of Operation 9.6 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 2,400 hours/year Arizona Public Service 
Hourly Fuel Consumption 19.6 gal/hour Arizona Public Service 
Annual Fuel Consumption 47,040 gal/year Calc. - hours/year * gal/hour 
Horsepower 350 hp Arizona Public Service 
No. Units 4 Unit Arizona Public Service 
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Helicopter (for stringing rope) 
Availability of Individual Units 60% Arizona Public Service 
Utilization of Individual Units 60% Arizona Public Service 
Maximum Daily Hours of Operation 8 hours/day Arizona Public Service 
Actual Daily Hours of Operation 2.9 hours/day Calc. - % availability * %utilization * max. hours 
Annual Hours of Operation 720 hours/year Arizona Public Service 
Hourly Fuel Consumption 49.4 gal/hour Arizona Public Service 
Annual Fuel Consumption 35,539 gal/year Calc. - hours/year * gal/hour 
Horsepower 952 hp Arizona Public Service 
No. Units 1 Unit Arizona Public Service 
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Emission Sources 
Emission Factors Source: Tier 4 EPA Emission Factors and EPA Nonroad Engine Emission limits 
*Diesel Emission Factors (EFs) from Table 3.3-1 of AP-42 for Gasoline (<250 HP) and Diesel Ind. Eng. (<600 HP) 
*Diesel Emission Factors (EFs) from Table 3.4-1 of AP-42 for large Ind. Eng. (>600 HP) 

Emission Unit Rating (hp) 
Emission Factors 

(g/hp-hr) 
PM SO2 * NOx  CO VOC* 

4x4 Backhoe or Excavator 97 0.02 0.002 0.30 3.70 0.14 
Steel Track Sagging Dozer 155 0.02 0.002 0.30 3.70 0.14 
Front End Loader (CAT 980 or similar) 412 0.02 0.002 0.30 3.70 0.14 
Drill Rig 450 0.02 0.002 0.30 3.70 0.14 
Digger Derrick 350 0.02 0.002 0.30 3.70 0.14 
Bucket Trucks, Ranging from 55’ to 105’ 350 0.02 0.002 0.30 2.60 0.14 
38T – 45T Boom Truck 380 0.02 0.002 0.30 3.70 0.14 
Rough Terrain Crane (size may range from 65T to 150T) 320 0.02 0.002 0.30 3.70 0.14 
All Terrain Crane (size may range from 120T to 240T) 565 0.02 0.002 0.30 2.60 0.14 
Water Truck 425 0.02 0.002 0.30 2.60 0.14 
Skid Steer 375 0.02 0.002 0.30 2.60 0.14 
Rubber Track CAT Challenger 270 0.02 0.002 0.30 2.60 0.14 
Service Truck 300 0.02 0.002 0.30 2.60 0.14 
1T Pickup 350 0.02 0.002 0.30 2.60 0.14 
1T – 2T Flatbed Trucks 350 0.02 0.002 0.30 2.60 0.14 
Semi Tractors, 4x4 or 6x6 425 0.02 0.002 0.30 2.60 0.14 
Concrete Truck 425 0.02 0.002 0.30 2.60 0.14 
Fuel Truck (for helicopter) 300 0.02 0.002 0.30 2.60 0.14 
1/2T Pickup 350 0.02 0.002 0.30 2.60 0.14 
3/4T Pickup 350 0.02 0.002 0.30 2.60 0.14 
Helicopter (for stringing rope) 952 0.02 0.006 0.30 2.60 0.14 
Light Plant 30 0.22 0.002 5.60 4.10 1.14 
Generator 75 0.22 0.002 3.50 3.70 1.14 
Auxillary Air Compressor 60 0.22 0.002 3.50 3.70 1.14 
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Emission Unit 
Operational 

Hours 
(hr/yr) 

Fuel 
Usage 

(gal/hr) 

Number 
of Units 

Fuel Based 
Output (hp-

hr/yr) 
4x4 Backhoe or Excavator 1,125 5 3 323,663 
Steel Track Sagging Dozer 650 8 2 199,981 
Front End Loader (CAT 980 or similar) 900 21 1 368,139 
Drill Rig 1,200 23 2 1,072,358 
Digger Derrick 2,160 18 2 1,500,737 
Bucket Trucks, Ranging from 55’ to 105’ 2,160 18 2 1,500,737 
38T – 45T Boom Truck 2,160 19 3 2,445,145 
Rough Terrain Crane (size may range from 65T to 150T) 1,350 16 1 428,820 
All Terrain Crane (size may range from 120T to 240T) 1,200 29 1 673,101 
Water Truck 2,160 22 2 1,822,867 
Skid Steer 600 19 1 223,349 
Rubber Track CAT Challenger 813 14 1 217,854 
Service Truck 2,160 5 2 422,743 
1T Pickup 2,400 18 2 1,667,486 
1T – 2T Flatbed Trucks 2,400 18 2 1,667,486 
Semi Tractors, 4x4 or 6x6 1,800 22 2 1,519,056 
Concrete Truck 1,200 22 4 2,025,408 
Fuel Truck (for helicopter) 1,200 15 1 357,453 
1/2T Pickup 2,400 20 3 2,761,920 
3/4T Pickup 2,400 20 4 3,682,560 
Helicopter (for stringing rope) 720 49 1 685,399 
Light Plant 300 2 4 35,698 
Generator 1,920 4 2 285,586 
Auxillary Air Compressor 500 3 2 59,497 
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Emission Unit 
Emissions 

PM SO2 NOx CO VOC 
lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr lb/hr ton/yr

4x4 Backhoe or Excavator 0.010 0.005 0.001 0.001 0.190 0.107 2.347 1.320 0.089 0.050 
Steel Track Sagging Dozer 0.010 0.003 0.001 0.000 0.203 0.066 2.510 0.816 0.095 0.031 
Front End Loader (CAT 980 or similar) 0.014 0.006 0.002 0.001 0.271 0.122 3.337 1.501 0.126 0.057 
Drill Rig 0.030 0.018 0.004 0.002 0.591 0.355 7.289 4.374 0.276 0.165 
Digger Derrick 0.023 0.025 0.003 0.003 0.460 0.496 5.667 6.121 0.214 0.232 
Bucket Trucks, Ranging from 55’ to 105’ 0.023 0.025 0.003 0.003 0.460 0.496 3.983 4.301 0.214 0.232 
38T – 45T Boom Truck 0.037 0.040 0.005 0.006 0.749 0.809 9.234 9.973 0.349 0.377 
Rough Terrain Crane (size may range from 65T to 150T) 0.011 0.007 0.001 0.001 0.210 0.142 2.591 1.749 0.098 0.066 
All Terrain Crane (size may range from 120T to 240T) 0.019 0.011 0.003 0.002 0.371 0.223 3.215 1.929 0.173 0.104 
Water Truck 0.028 0.030 0.004 0.004 0.558 0.603 4.837 5.224 0.260 0.281 
Skid Steer 0.012 0.004 0.002 0.001 0.246 0.074 2.134 0.640 0.115 0.034 
Rubber Track CAT Challenger 0.009 0.004 0.001 0.000 0.177 0.072 1.537 0.624 0.083 0.034 
Service Truck 0.006 0.007 0.001 0.001 0.129 0.140 1.122 1.212 0.060 0.065 
1T Pickup 0.023 0.028 0.003 0.004 0.460 0.551 3.983 4.779 0.214 0.257 
1T – 2T Flatbed Trucks 0.023 0.028 0.003 0.004 0.460 0.551 3.983 4.779 0.214 0.257 
Semi Tractors, 4x4 or 6x6 0.028 0.025 0.004 0.003 0.558 0.502 4.837 4.354 0.260 0.234 
Concrete Truck 0.056 0.033 0.008 0.005 1.116 0.670 9.675 5.805 0.521 0.313 
Fuel Truck (for helicopter) 0.010 0.006 0.001 0.001 0.197 0.118 1.707 1.024 0.092 0.055 
1/2T Pickup 0.038 0.046 0.005 0.006 0.761 0.913 6.596 7.916 0.355 0.426 
3/4T Pickup 0.051 0.061 0.007 0.008 1.015 1.218 8.795 10.554 0.474 0.568 
Helicopter (for stringing rope) 0.031 0.011 0.013 0.005 0.630 0.227 5.457 1.964 0.294 0.106 
Light Plant 0.058 0.009 0.001 0.000 1.469 0.220 1.076 0.161 0.299 0.045 
Generator 0.072 0.069 0.001 0.001 1.148 1.102 1.213 1.165 0.374 0.359 
Auxillary Air Compressor 0.058 0.014 0.001 0.000 0.918 0.230 0.971 0.243 0.299 0.075 

Total 0.68 0.52 0.08 0.06 13.35 10.01 98.10 82.53 5.55 4.42 
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Emission Sources 
HAP Emissions 
Emission Factors Source: AP-42 (5th Ed.) §3.3, Table 3.3-2, Uncontrolled Diesel Engines, 10/96 (<600 HP) 
Emission Factors Source: AP-42 (5th Ed.) §3.4, Table 3.4-3 and 3.4-4, Uncontrolled Diesel Engines, 10/96 (>600 HP) 

<600 hp >600 hp 

Emission Unit 
Activity 

(MMBtu/hr) 

4x4 Backhoe or Excavator 0.67 
Steel Track Sagging Dozer 1.08 
Front End Loader (CAT 980 or similar) 2.86 
Drill Rig 3.13 
Digger Derrick 2.43 
Bucket Trucks, Ranging from 55’ to 105’ 2.43 
38T – 45T Boom Truck 2.64 
Rough Terrain Crane (size may range from 65T to 150T) 2.22 
All Terrain Crane (size may range from 120T to 240T) 3.93 
Water Truck 2.95 
Skid Steer 2.61 
Rubber Track CAT Challenger 1.88 
Service Truck 0.69 
1T Pickup 2.43 
1T – 2T Flatbed Trucks 2.43 
Semi Tractors, 4x4 or 6x6 2.95 
Concrete Truck 2.95 
Fuel Truck (for helicopter) 2.09 
1/2T Pickup 2.69 
3/4T Pickup 2.69 
Helicopter (for stringing rope) 6.76 
Light Plant 0.21 
Generator 0.52 
Auxillary Air Compressor 0.42 

HAP 
Emission 
Factors 

(lbs/MMBtu) 

Emission 
Factors 

(lbs/MMBtu) 
Benzene 9.33E-04 7.76E-04 
Toluene 4.09E-04 2.81E-04 
Xylenes 2.85E-04 1.93E-04 

Formaldehyde 1.18E-03 7.89E-05 
Acetaldehyde 7.67E-04 2.52E-05 

Acrolein 9.25E-05 7.88E-06 
Naphthalene 8.48E-05 1.30E-04 



Western Area Power Administration 
MPP-Q01 Interconnection Project 

DOE/EA-2208 

Emission Unit 
HAP Emissions 

Benzene Toluene Xylenes Formaldehyde Acetaldehyde Acrolein Naphthalene 
ton/yr ton/yr ton/yr ton/yr ton/yr ton/yr ton/yr 

4x4 Backhoe or Excavator 3.52E-04 1.54E-04 1.08E-04 4.46E-04 2.90E-04 3.49E-05 3.20E-05 
Steel Track Sagging Dozer 3.27E-04 1.43E-04 9.97E-05 4.13E-04 2.68E-04 3.24E-05 2.97E-05 
Front End Loader (CAT 980 or similar) 1.20E-03 5.27E-04 3.67E-04 1.52E-03 9.88E-04 1.19E-04 1.09E-04 
Drill Rig 1.75E-03 7.68E-04 5.35E-04 2.21E-03 1.44E-03 1.74E-04 1.59E-04 
Digger Derrick 2.45E-03 1.07E-03 7.48E-04 3.10E-03 2.01E-03 2.43E-04 2.23E-04 
Bucket Trucks, Ranging from 55’ to 105’ 2.45E-03 1.07E-03 7.48E-04 3.10E-03 2.01E-03 2.43E-04 2.23E-04 
38T – 45T Boom Truck 2.66E-03 1.17E-03 8.13E-04 3.37E-03 2.19E-03 2.64E-04 2.42E-04 
Rough Terrain Crane (size may range from 65T to 150T) 1.40E-03 6.14E-04 4.28E-04 1.77E-03 1.15E-03 1.39E-04 1.27E-04 
All Terrain Crane (size may range from 120T to 240T) 2.20E-03 9.64E-04 6.71E-04 2.78E-03 1.81E-03 2.18E-04 2.00E-04 
Water Truck 2.98E-03 1.30E-03 9.09E-04 3.76E-03 2.45E-03 2.95E-04 2.71E-04 
Skid Steer 7.29E-04 3.20E-04 2.23E-04 9.22E-04 6.00E-04 7.23E-05 6.63E-05 
Rubber Track CAT Challenger 7.11E-04 3.12E-04 2.17E-04 9.00E-04 5.85E-04 7.05E-05 6.47E-05 
Service Truck 6.90E-04 3.03E-04 2.11E-04 8.73E-04 5.67E-04 6.84E-05 6.27E-05 
1T Pickup 2.72E-03 1.19E-03 8.32E-04 3.44E-03 2.24E-03 2.70E-04 2.47E-04 
1T – 2T Flatbed Trucks 2.72E-03 1.19E-03 8.32E-04 3.44E-03 2.24E-03 2.70E-04 2.47E-04 
Semi Tractors, 4x4 or 6x6 2.48E-03 1.09E-03 7.58E-04 3.14E-03 2.04E-03 2.46E-04 2.25E-04 
Concrete Truck 1.65E-03 7.25E-04 5.05E-04 2.09E-03 1.36E-03 1.64E-04 1.50E-04 
Fuel Truck (for helicopter) 1.17E-03 5.12E-04 3.57E-04 1.48E-03 9.60E-04 1.16E-04 1.06E-04 
1/2T Pickup 3.01E-03 1.32E-03 9.18E-04 3.80E-03 2.47E-03 2.98E-04 2.73E-04 
3/4T Pickup 3.01E-03 1.32E-03 9.18E-04 3.80E-03 2.47E-03 2.98E-04 2.73E-04 
Helicopter (for stringing rope) 1.89E-03 6.84E-04 4.70E-04 1.92E-04 6.13E-05 1.92E-05 3.16E-04 
Light Plant 2.91E-05 1.28E-05 8.90E-06 3.69E-05 2.40E-05 2.89E-06 2.65E-06 
Generator 4.66E-04 2.04E-04 1.42E-04 5.90E-04 3.83E-04 4.62E-05 4.24E-05 
Auxillary Air Compressor 9.71E-05 4.26E-05 2.97E-05 1.23E-04 7.99E-05 9.63E-06 8.83E-06 

Total 3.91E-02 1.70E-02 1.18E-02 4.73E-02 3.07E-02 3.71E-03 3.70E-03 



Western Area Power Administration 
MPP-Q01 Interconnection Project 

DOE/EA-2208 

Emission Sources 
GHG Emissions 
(Source: Federal Register (2010). Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy 
Standards; Final Rule, page 25,330 (PDF) (407 pp). IPCC (2006). 2006 IPCC Guidelines for National Greenhouse Gas Inventories. 
Volume 2 (Energy). Intergovernmental Panel on Climate Change, Geneva, Switzerland 
Diesel EF CO2 22.44 lbCO 2 /gal 

Emission Unit 
CO2 Emission 

Factors 
(lb/gal) 

CO2 

lb/yr ton/yr 
4x4 Backhoe or Excavator 22.44 3.71E+05 1.86E+02 
Steel Track Sagging Dozer 22.44 2.29E+05 1.15E+02 
Front End Loader (CAT 980 or simila 22.44 4.22E+05 2.11E+02 
Drill Rig 22.44 1.23E+06 6.15E+02 
Digger Derrick 22.44 1.72E+06 8.60E+02 
Bucket Trucks, Ranging from 55’ to 22.44 1.72E+06 8.60E+02 
38T – 45T Boom Truck 22.44 2.80E+06 1.40E+03 
Rough Terrain Crane (size may rang 22.44 4.92E+05 2.46E+02 
All Terrain Crane (size may range fro 22.44 7.72E+05 3.86E+02 
Water Truck 22.44 2.09E+06 1.05E+03 
Skid Steer 22.44 2.56E+05 1.28E+02 
Rubber Track CAT Challenger 22.44 2.50E+05 1.25E+02 
Service Truck 22.44 4.85E+05 2.42E+02 
1T Pickup 22.44 1.91E+06 9.56E+02 
1T – 2T Flatbed Trucks 22.44 1.91E+06 9.56E+02 
Semi Tractors, 4x4 or 6x6 22.44 1.74E+06 8.71E+02 
Concrete Truck 22.44 2.32E+06 1.16E+03 
Fuel Truck (for helicopter) 22.44 4.10E+05 2.05E+02 
1/2T Pickup 22.44 3.17E+06 1.58E+03 
3/4T Pickup 22.44 4.22E+06 2.11E+03 
Helicopter (for stringing rope) 22.44 7.97E+05 3.99E+02 
Light Plant 22.44 4.09E+04 2.05E+01 
Generator 22.44 3.27E+05 1.64E+02 
Auxillary Air Compressor 22.44 6.82E+04 3.41E+01 

Total 2.98E+07 1.49E+04 



Western Area Power Administration 
MPP-Q01 Interconnection Project 

DOE/EA-2208 

Drilling Sources - Core Drills 
(Emission Factor Source: AP-42 (5th Ed.) Section 11.9, Table 11.9-4 (Overburden Drilling 7/98)) 

EF TSP  = 1.30 lbs/hole 
EF PM10  = 0.52 x EF TSP = 0.676 lbs/hole  Assumes TSP/PM10 =2 
EF PM2.5  = 0.03 x EF TSP = 0.039 lbs/hole AP-42 Table 11.9-1 Scaling Factors 
Number of drill holes = 66 holes/yr 

Operating Hours = 4.8 hours/day 
250 days/year 

1,200 hours/year 

Emission Unit 
PM 10  Emission 

Factor 
PM 2.5  Emission 

Factor 
Holes Drilled Emission Controls

 PM10 

Emissions 
(lbs/hr)

 PM10 Emissions 
(tons/yr) 

PM2.5 

Emissions 
(lbs/hr)

 PM2.5 

Emissions 
(tons/yr)(lbs/hole) (lbs/hole) 

(holes/yr) 
ECF Technology 

Drilling 0.68 0.04 66 80% Water & Dust Skirting 0.0074 0.0045 0.00043 0.00026 

Dozing 
(Emission Factors Source: AP-42 (5th Ed.) §11.9, Table 11.9-1: Overburden Dozing, 7/98, footnotes d and e) 

EF PM10  (lbs/hr) = 0.75 * 1 * (s 1.5 ) / (M 1.4 ) Where: 
EF PM2.5  (lbs/hr) = 0.105 * 5.7 * (s 1.2 ) / (M 1.3 ) s = material silt content (%) 

M = material moisture content (%) 

Emission Unit 
Silt Content Moisture Content 

PM10 Emission 
Factor 

PM2.5 Emission 
Factor 

Hours Dozing Emission Controls
 PM10 

Emissions 
(lbs/hr) 

PM 10 

Emissions 
(tons/yr) 

PM2.5 

Emissions 
(lbs/hr) 

PM 2.5 

Emissions 
(tons/yr)

(%) (%) 
(lbs/hour) (lbs/hour) 

(hrs/yr)
ECF Technology 

Dozer 4.3 2.40 1.96 1.10 650 0% Uncontrolled 1.96 0.638 1.10 0.359



Western Area Power Administration 
MPP-Q01 Interconnection Project 

DOE/EA-2208 

Fugitive Emissions - Unpaved Roads 
Emission Factors Source: AP-42 Section 13.2.2 Unpaved Roads, 11/06 (13.2.2.2 Emission Calculation and Correction Parameters) 

E = k *(s/12)a * (W/3)b (1a) 

E = size specific EF (lb/VMT) 
k = particle size multiplier (g/VMT) 
s = surface material silt content (%) 
W = average weight of vehicle (tons) 
a = particle size constant 
b = particle size constant 

PM10 

k (g/VMT) s (%) W (tons) a b E (lb/VMT) 

Project Roads 1.5 4.30 1 0.9 0.45 0.3633 

PM2.5 

k (g/VMT) s (%) W (tons) a b E (lb/VMT) 

Project Roads 0.15 4.30 1 0.9 0.45 0.0363 

Number of 
Units 

Emission Factor lb/VMT One way 
Miles Trips/Day Unit VMT VMT/Day Hours/Day Hours/Year  % Control 

PM10 Emissiosns PM2.5 Emissiosns 
PM10 PM2.5 Lbs/Hr Tons/year Lbs/Hr Tons/year 

Water Truck 2 0.3633 0.0363 7.5 2 15 30 9 2,160 0 2.52 2.72 0.25 0.27 
Service Truck 2 0.3633 0.0363 7.5 2 15 30 9 2,160 0 2.52 2.72 0.25 0.27 
1T Pickup 2 0.3633 0.0363 7.5 2 15 30 10 2,400 0 2.27 2.72 0.23 0.27 
1T – 2T Flatbed Trucks 2 0.3633 0.0363 7.5 2 15 30 10 2,400 0 2.27 2.72 0.23 0.27 
Concrete Truck 4 0.3633 0.0363 7.5 2 15 30 5 1,200 0 9.08 5.45 0.91 0.54 
1/2T Pickup 3 0.3633 0.0363 7.5 3 15 45 10 2,400 0 5.11 6.13 0.51 0.61 
3/4T Pickup 4 0.3633 0.0363 7.5 3 15 45 10 2,400 0 6.81 8.17 0.68 0.82 

Total 30.59 30.65 3.06 3.07 
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Selected Variables 

nvironmental Justice Indexes 
Particulate Matter 2.5 EJ Index 

Ozone EJ Index 

Diesel Particulate Matter EJ Index• 

Air Toxics Cancer Risk EJ Index• 

Air Toxics Respiratory HI EJ Index• 

Traffic Proximity EJ Index 

Lead Paint EJ Index 

Superfund Proximity EJ Index 

RMP Facility Proximity EJ Index 

Hazardous Waste Proximity EJ Index 

Underground Storage Tanks EJ Index 

Wastewater Discharge EJ Index 

EJScreen Report (Version 2.12) 
3 miles Ring around the Corridor 

ARIZONA, EPA Region 9 
Approximate Population: 2,457 
Input Area (sq. miles): 110.34 

MPP-QOl 
Percentile in State 

11 

22 

2 

31 

24 

0 

65 

18 

2 

64 

47 

82 

Percentile in USA 

0 

84 

3 

37 

21 

0 

34 

12 

0 

66 

42 

85 
J Indexes - The EJ indexes help users screen for potential EJ concerns. To do this, the EJ index combines data on low income and people of color populations with a single environmental indicator 

EJ Index for the Selected Area Compared to All People's Blockgroups in the State/US 
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iesel particulate matter, air toxics cancer risk, and air toxics respiratory hazard index are from the EPA's Air Toxics Data Update, which is the Agency's ongoing, comprehensive evaluation of air toxics in the United States. This effort 
ims to prioritize air toxics, emission sources, and locations of interest for further study. It is important to remember that the air toxics data presented here provide broad estimates of health risks over geographic areas of the country, not 
efinitive risks to specific individuals or locations. Cancer risks and hazard indices from the Air Toxics Data Update are reported to one significant figure and any additional significant figures here are due to rounding. More information on 

e Air Toxics Data Update can be found at: https:/lwww.epa.gov/haps/air-toxics-data-update. (https:l/www.epa.gov/haps/air-toxics-data-update) 
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Sites reporting to EPA 

Superfund NPL 

Hazardous Waste Treatment, Storage, and Disposal Facilities (TSDF) 

Selected Variables 

Pollution and Sources 
Particulate Matter 2.5 (µgim3) 

Ozone (ppb) 

Diesel Particulate Matter* (µg/m3) 

Air Toxics Cancer Risk* (lifetime risk per million) 

Air Toxics Respiratory HI* 

Traffic Proximity (daily traffic counUdistance to road) 

Lead Paint{% Pre-1960 Housing) 

Superfund Proximity {site counUkm distance) 

RMP Facility Proximity {facility count/km distance) 

Hazardous Waste Proximity {facility count/km distance) 

Underground Storage Tanks (counUkm2) 

Wastewater Discharge {toxicity-weighted concentration/m distance) 

Socioeconomic Indicators 
Demographic Index 

Supplemental Demographic Index 

People of Color 

Low Income 

Unemployment Rate 

Limited English Speaking 

Less Than High School Education 

Under Age 5 

Over Age 64 

Low Life Expectancy 

Value 

5.01 

51.€ 

0.022~ 

2( 

o.~ 
0.01 .. 

o.o. 
0.01~ 

0.009~ 

1 

0.003~ 

1.E 

38% 

9% 

45% 

32% 

0% 

3% 

1% 

19% 

5% 

0% 

I 
I 

Wood lup 

1 :288,895 

12mi 

475 95 19km 

CounTy of Yavapai, Es!1, HERE, Gamm, SiieGraph, METl/NASA, 
USGS. Bure.Ju of Land Management E?A. N?S. USDA 

0 

1 

State USA 

Avg. %tile Avg. %tile 

7.24 6 8.67 0 

54.2 14 42.5 90 

0.318 1 0.294 <50th 

32 29 28 <50th 

0.37 21 0.3€ <50th 

570 0 760 0 

0.08 56 0.27 18 

0.077 11 0.13 6 

0.62 1 0.77 0 

1.4 52 2.2 56 

1. , 30 3.9 0 

6.7 84 12 94 

38% 58 35% 62 

15% 28 15% 27 

46% 58 40% 63 

33% 54 30% 57 

6% 0 5% 0 

4% 65 5% 67 

12% 11 12% 10 

6% 98 6% 98 

18% 14 16% 9 

19% 0 20% 0 
EJScreen is a screening tool for pre-decisional use only. It can help identify areas that may warrant additional consideration, analysis, or outreach. It does not provide a basis for decision-making, but it may help identify potential areas of 
EJ concern. Users should keep in mind that screening tools are subject to substantial uncertainty in their demographic and environmental data, particular1y when looking at small geographic areas. Important caveats and uncertainties 
apply to this screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see EJScreen documentation for discussion of these issues before using 



reports. This screening tool does not provide data on every environmental impact and demographic factor that may be relevant to a particular location. EJScreen outputs should be supplemented with additional information and local 
knowledge before taking any action to address potential EJ concerns. 

Selected Variables Percentile in State Percentile in USA 

Supplemental Indexes 
Particulate Matter 2.5 Supplemental Index 4 0 

Ozone Supplemental Index 11 66 

Diesel Particulate Matter Supplemental Index• 0 0 

Air Toxics Cancer Risk Supplemental Index• 14 12 

Air Toxics Respiratory HI Supplemental Index• 9 5 

Traffic Proximity Supplemental Index 0 0 

Lead Paint Supplemental Index 54 19 

Superfund Proximity Supplemental Index 7 4 

RMP Facility Proximity Supplemental Index 0 0 

Hazardous Waste Proximity Supplemental Index 45 47 

Underground Storage Tanks Supplemental Index 34 24 

Wastewater Discharge Supplemental Index 63 65 
Supplemental Indexes - The supplemental indexes offer a different perspective on community-level vulnerability. They combine data on low-income, hm1ted Enghsh speaking, less than high school education, unemployed, and low hfe 
expectancy populations with a single environmental indicator. 

Supplemental Index for the Selected Area Compared to All People's Blockgroups in the State/US 
100 

75 
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25 

Supplemental Indexes 
■ State Percentile ■ National Percentile 

This report shows the values for environmental and demographic indicators, EJScreen indexes, and supplemental indexes. It shows environmental and demographic raw data (e.g., the estimated concentration of ozone in the air), and 

also shows what percentile each raw data value represents. These percentiles provide perspective on how the selected block group or buffer area compares to the entire state, EPA region, or nation. For example, if a given location is at 

the 95th percentile nationwide, this means that only 5 percent of the US population has a higher block group value than the average person in the location being analyzed. The years for which the data are available, and the methods 
used, vary across these indicators. Important caveats and uncertainties apply to this screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. Please 

see EJScreen documentation for discussion of these issues before using reports. For additional information, see: www.epa.gov/environmentaljustice 



State

Percentile

USA

Percentile
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Selected Variables

Particulate Matter 2.5 EJ index
Ozone EJ index 
Diesel Particulate Matter EJ index*

Underground Storage Tanks EJ index 

Environmental Justice Indexes

EJ Indexes - The EJ indexes help users screen for potential EJ concerns. To do this, the EJ index combines data on low income and people of color populations 
with a single environmental indicator.  

Air Toxics Cancer Risk EJ index*
Air Toxics Respiratory HI EJ index*

Traffic Proximity EJ index
Lead Paint EJ index
Superfund Proximity EJ index
RMP Facility Proximity EJ index
Hazardous Waste Proximity EJ index

EJScreen Report  

Wastewater Discharge EJ index

*Diesel particular matter, air toxics cancer risk, and air toxics respiratory hazard index are from the EPA’s Air Toxics Data Update, which is the Agency’s ongoing, 
comprehensive evaluation of air toxics in the United States. This effort aims to prioritize air toxics, emission sources, and locations of interest for further study. It 
is important to remember that the air toxics data presented here provide broad estimates of health risks over geographic areas of the country, not definitive risks 
to specific individuals or locations. Cancer risks and hazard indices from the Air Toxics Data Update are reported to one significant figure and any additional 
significant figures here are due to rounding. More information on the Air Toxics Data Update can be found at: https://www.epa.gov/haps/air-toxics-data-update.
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EJScreen Report 

Superfund NPL
Hazardous Waste Treatment, Storage, and Disposal Facilities (TSDF)

Sites reporting to EPA

1 mile Ring Centered at 34.254458,-113.098791, ARIZONA, EPA Region 9
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(Version 2.11)
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EJScreen Report  

Value State

Avg.

%ile in

State

USA

Avg.

%ile in

USA

3/4

RMP Facility Proximity (facility count/km distance)
Hazardous Waste Proximity (facility count/km distance)

Wastewater Discharge (toxicity-weighted concentration/m distance)

Demographic Index

Over Age 64 

People of Color
Low Income
Unemployment Rate 

Less Than High School Education
Under Age 5 

Demographic Indicators

EJScreen is a screening tool for pre-decisional use only. It can help identify areas that may warrant additional consideration, analysis, or outreach. It does not 
provide a basis for decision-making, but it may help identify potential areas of EJ concern. Users should keep in mind that screening tools are subject to substantial 
uncertainty in their demographic and environmental data, particularly when looking at small geographic areas. Important caveats and uncertainties apply to this 
screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see 
EJScreen documentation for discussion of these issues before using reports.  This screening tool does not provide data on every environmental impact and 
demographic factor that may be relevant to a particular location. EJScreen outputs should be supplemented with additional information and local knowledge 
before taking any action to address potential EJ concerns.

Selected Variables

Pollution and Sources
Particulate Matter 2.5 (µg/m3)
Ozone (ppb)
Diesel Particulate Matter* (µg/m3)
Air Toxics Cancer Risk* (lifetime risk per million)
Air Toxics Respiratory HI*

Traffic Proximity (daily traffic count/distance to road)
Lead Paint (% Pre-1960 Housing)
Superfund Proximity (site count/km distance)

Socioeconomic Indicators

Limited English Speaking Households

Underground Storage Tanks (count/km2)

Supplemental Demographic Index

Low Life Expectancy

1 mile Ring Centered at 34.254458,-113.098791, ARIZONA, EPA Region 9

Approximate Population: 0

169-5

June 20, 2023

Input Area (sq. miles): 3.14

(Version 2.11)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

54.2

7.24

0.318

6.7

1.4
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0.294

12

2.2

0.77

0.13

0.27
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Percentile

USA

Percentile
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Selected Variables

Particulate Matter 2.5 Supplemental Index
Ozone Supplemental Index
Diesel Particulate Matter Supplemental Index*

Underground Storage Tanks Supplemental Index 

Supplemental Indexes

This report shows the values for environmental and demographic indicators, EJScreen indexes, and supplemental indexes. It shows environmental and 
demographic raw data (e.g., the estimated concentration of ozone in the air), and also shows what percentile each raw data value represents. These 
percentiles provide perspective on how the selected block group or buffer area compares to the entire state, EPA region, or nation. For example, if a given 
location is at the 95th percentile nationwide, this means that only 5 percent of the US population has a higher block group value than the average person in the 
location being analyzed. The years for which the data are available, and the methods used, vary across these indicators. Important caveats and uncertainties 
apply to this screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. 
Please see EJScreen documentation for discussion of these issues before using reports. For additional information, see: www.epa.gov/environmentaljustice.

Air Toxics Cancer Risk Supplemental Index*

Air Toxics Respiratory HI Supplemental Index*

Traffic Proximity Supplemental Index
Lead Paint Supplemental Index
Superfund Proximity Supplemental Index
RMP Facility Proximity Supplemental Index
Hazardous Waste Proximity Supplemental Index

EJScreen Report  

Wastewater Discharge Supplemental Index
Supplemental Indexes - The supplemental indexes offer a different perspective on community-level vulnerability. They combine data on low-income, limited 
English speaking, less than high school education, unemployed, and low life expectancy populations with a single environmental indicator. 

1 mile Ring Centered at 34.254458,-113.098791, ARIZONA, EPA Region 9

Approximate Population: 0

169-5

June 20, 2023

Input Area (sq. miles): 3.14

(Version 2.11)
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1. INTRODUCTION 

WestLand Engineering & Environmental Services (WestLand) was retained by Arizona Public Service (APS; 

Proponent) to prepare a Biological Assessment (BA) on behalf of Western Area Power Administration (WAPA) 

for the MPP-Q01 Interconnection Project (the Proposed Action). The Proposed Action consists of building, 

operating, and maintaining a 14-mile 115-kilovolt (kV) or 230-kV transmission line near Bagdad, Yavapai 

County, Arizona (Figure 1). The line will interconnect with WAPA’s Mead-Perkins 525-kV transmission line at 

the southern end and with APS’ Willow Lake 115-kV line at the northern end. Associated facilities that will be 

built, operated, and maintained by APS include two substations. Additionally, APS will construct a switchyard 

at the WAPA interconnect location, to be owned, operated, and maintained by WAPA. WAPA will construct, 

operate, and maintain two microwave towers: one approximately 10 miles southeast of the interconnect 

location and one approximately 25 miles southwest of the interconnect location at the existing Pete Smith 

Peak communication facilities. APS will install fiber optic cable along the new transmission line, of which 

WAPA will have dedicated capacity to allow for communication redundancy. The Proposed Action occurs 

primarily on privately owned and state trust land managed by the Arizona State Land Department (ASLD). 

The microwave tower at Pete Smith Peak will be constructed within an existing WAPA right-of-way (ROW) on 

Bureau of Land Management (BLM) managed lands.  

The purpose of this BA is to determine the potential for species designated by the U.S. Fish and Wildlife 

Service (USFWS) as endangered, threatened, proposed for listing, or candidate for listing under the 

Endangered Species Act (ESA) to occur in the vicinity of the Proposed Action and evaluate potential effects 

of the Proposed Action on these species and their critical habitat. To evaluate potential effects to species 

outside of immediate working areas, e.g., effects from construction noise, a 500-ft buffer around the 

transmission corridor and supporting structures was evaluated (Action Area; Figure 2).  

The remainder of this BA is organized into the following sections: a description of the Proposed Action 

(Section 2), the environmental setting of the Action Area, including current conditions and land uses 

(Section 3), the methods (Section 4) and results (Section 5) of the ESA species screening and effects 

analysis, and the references cited (Section 6). 

2. PROPOSED ACTION 

2.1. CONSULTATION HISTORY 

No USFWS ESA Section 7 consultation efforts have taken place to date for the Proposed Action. 

2.2. CONSTRUCTION AND MAINTENANCE ACTIVITIES 

The Proposed Action will occur along an approximately 14-mile transmission line segment on private and 

ASLD lands near Bagdad, as well as at existing WAPA communications facilities on Pete Smith Peak 

(Figure 2). The total anticipated disturbance is approximately 176 acres. Up to 106 acres of permanent 
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disturbance is expected for placement of up to 70 poles, permanent access roads, and supporting facilities. 

Up to 70 acres of temporary land disturbance is expected from construction activities (Table 1). 

Table 1. Project Elements and Estimated New Disturbance 

Project Element 
Estimated New 

Permanent  
Disturbance Area 

(acres) 

Estimated New 
Temporary 

Disturbance Area 
(acres) 

Access Roads and Laydown Yards 30 15 
Transmission Structures  10 25 
Pulling/Tensioning Areas N/A 30 
Substations and Switchyard 65 N/A 
Microwave Towers <1 N/A 

TOTAL 106 70 
 

Construction activities associated with the Proposed Action include: 

• The installation of up to 70 poles, up to 130 ft in height; 

• Construction of approximately 16 miles of permanent access roads (14 miles along the 

transmission line and 1 mile on each side for access points) for construction, operation and 

maintenance of the transmission line; and 

• Construction of one switchyard, two substations, and two microwave towers.  

APS will use a licensed contractor specializing in transmission line construction and will require approximately 

25 personnel to complete this work. Equipment used during construction of the transmission line and 

supporting facilities is anticipated (but not limited) to include two bucket trucks, three boom trucks, nine 

foremen/crew pickups, two pressure diggers, three backhoes, two steel track sagging dozer, one front end 

loader, two drill rigs, two water trucks, two air compressors, four light plants, two generators, one rubber track 

CAT Challenger, two service trucks, four concrete trucks, one helicopter (limited use), one skid steer, one 

pole trailer, two cranes, and one dump truck. ROW staking will be completed prior to any clearing or grading 

to ensure that no additional impacts are caused outside of the ROW. 

Clearing and grading will occur prior to construction. Grading will be completed with the use of backhoes, and 

clearing will be completed with chainsaws, to ensure that all equipment required for pole/line/tower installation 

can be accommodated. Approximately 176 acres of vegetation is expected to be cleared, mowed, or trimmed 

for the Proposed Action.  

2.3. ENVIRONMENTAL PROTECTION MEASURES 

To eliminate or minimize the impact of the Proposed Action on the environment, APS has developed 

Environmental Protection Measures to 1) minimize impacts to vegetation and wildlife, 2) control erosion 

and sedimentation and protect water quality, and 3) limit the spread of noxious weeds.  
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2.3.1. Minimize Impacts to Vegetation and Wildlife 

Project construction plans were designed to limit the temporal and spatial extent of impacts. To limit the 

spatial degree of disturbance, vehicle parking, equipment laydown, and storage will occur in previously 

disturbed areas such as roads, road shoulders, and parking pullouts to the extent practicable. Temporarily 

disturbed lands will be returned to pre-project contours and reseeded with a native seed mix following the 

completion of construction.  

No riparian trees or shrubs (e.g., cottonwood, willow, seepwillow, etc.) will be removed during construction; 

however, limited trimming may be necessary. Mechanical mowers will not be used within riparian vegetation; 

all riparian vegetation will be pruned using manual methods. Construction and ground disturbance activities 

within 500 feet of riparian areas will occur between October 1 and March 1, outside of typical bird breeding 

and nesting season and outside the period that the threatened, yellow-billed cuckoo (YBC; Coccyzus 

americanus) is typically present in the Southwest.  

For ongoing vegetation management following construction, limited trimming, vegetation removal, or herbicide 

application may be necessary to mitigate fire hazard. No mechanical mowers will be used within riparian 

areas; riparian vegetation will only be removed or pruned using manual methods. No herbicide application will 

be conducted within riparian areas.  

To further reduce potential impacts to YBC, all-terrain vehicles (ATVs) will not be driven within 50 meters 

of riparian vegetation during the period when this species is typically present in the Southwest (May 15 to 

September 30), except on roads that are open to the public.  

To minimize potential impacts to the ESA candidate species monarch butterfly (Danaus plexippus), APS 

will implement best practice conservation measures including milkweed surveys prior to construction, 

avoiding removal of milkweed during the growing season where practicable, and reseeding temporarily 

disturbed areas with seeding mixes containing milkweed seed, where appropriate.  

2.3.2. Control Erosion and Sedimentation and Protect Water Quality. 

APS will use transmission industry Best Management Practices (BMPs) for the Proposed Action to control 

erosion and sedimentation and protect water quality during and after construction, and APS will provide WAPA 

with a copy of the Stormwater Pollution Prevention Plan (SWPPP) for the Proposed Action. SWPPP 

inspections will be conducted weekly during construction activities and during or immediately after rainfall 

events. Erosion control measures and devices will be installed and maintained to minimize soil erosion and 

runoff and prevent excess sediment transport from the construction area to nearby drainages including Bridle 

Creek. Any fuel spills will be addressed by APS’ Spill Prevention, Control and Countermeasures (SPCC) Plan. 

Trimmed and chipped vegetation will be broadcast on disturbed areas to aid in soil stabilization. 
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2.3.3. Limit the Spread of Invasive Plants 

To prevent the introduction of invasive species, all earthmoving and hauling equipment will be washed prior 

to entering or exiting the construction site and the contractor will inspect all construction equipment and 

remove all attached debris, including plant parts, soil and mud, prior to the equipment entering or exiting 

the Action Area. 

3. ACTION AREA 

The Action Area is defined as “all areas to be affected directly or indirectly by the Federal action and not 

merely the immediate area involved in the action.” (50 CFR §402.02).  

3.1. ACTION AREA DETERMINATION 

Construction activities will occur within the 100-foot-wide ROW of the proposed transmission line as well as 

within the footprint of appurtenant facilities (Figure 2). Noise from construction and maintenance activities will 

extend beyond the ROW and will include chainsaw use for trimming vegetation along access routes and at 

pole placement locations as needed for equipment access and fire safety, and periodic tree and shrub 

trimming or removal (except removal of riparian trees) at structures and along the ROW to maintain the safety 

and reliability of the line. Chainsaw usage, which produces an average of approximately 84 A-weighted 

decibels (dBA) at 50 feet (USDOT 2006), is expected to occur on an as-needed basis in select areas and 

over short durations. Because these temporary activities have the potential to impact wildlife that may occur 

outside of the ROW and immediate working areas, the Action Area is defined as a 500-foot (152-meter) buffer 

area around the proposed transmission line ROW and supporting structures (Figure 2). This Action Area 

extent was selected based on attenuation of the loudest construction and maintenance-related noise levels 

(chainsaw, digger truck, boom truck) to approximately 67 dBA at the Action Area boundary, not accounting 

for additional attenuation from vegetation trimming. A recent study of noise effects on nesting riparian birds in 

the Southwest found that simulated construction noise at 85 dBA as close as 165 feet from the nest did not 

result in disturbance to nesting activities (Dillon and Moore 2020).  

Ongoing land use in the Action Area includes ranching, grazing, rural residence, and transportation. U.S. 

Route 93 (US 93) runs perpendicular to the proposed transmission line approximately 0.25 mile west of the 

interconnect location. Arizona State Route (SR) 97 runs generally parallel to, and at times crosses, the 

proposed transmission line along the length of the line. There are multiple existing utility corridors in the Action 

Area, including the WAPA Mead-Perkins 525-kV transmission line and the APS Willow Lake 115-kV 

transmission line. The proposed microwave tower at Pete Smith Peak will be constructed within existing 

WAPA communications facilities.  

3.2. POTENTIAL EFFECTS 

Potential effects of the Proposed Action are related to vegetation removal, noise and vibration, and 

increased traffic associated with pole installation, access road and supporting facilities construction, and 
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transmission corridor maintenance activities. The potential effects related to these activities are described 

in greater detail as follows. 

3.2.1. Vegetation Removal 

Vegetation will be removed (except full removal of riparian trees), mowed, or trimmed along permanent and 

temporary access roads, along the transmission and distribution lines, and within the footprint of supporting 

facilities. After construction, vegetation within the transmission line ROW will be trimmed back periodically in 

accordance with current APS transmission line safety and upkeep standards. Vegetation will be treated 

primarily using a combination of selective mowing (for ground cover vegetation) and trimming (for shrubs and 

trees); full tree removal will occur only as needed and no riparian trees (e.g., cottonwoods, willows) will be 

removed. The Proposed Action will result in vegetation removal within approximately 176 acres. All vegetation 

removal will occur during daylight hours to reduce disturbances to nocturnal species and to avoid displacing 

roosting birds. 

Herbicide application may be implemented as part of ongoing vegetation management following 

construction to mitigate fire hazard within the transmission line corridor. No herbicide application will be 

conducted in riparian areas. 

3.2.2. Noise and Vibration 

The Proposed Action will result in noise and vibration emanating from the vehicles and equipment needed 

to construct access roads and the transmission poles, install the optical ground wire (OPGW), and perform 

ancillary project-related tasks. All construction activities will take place during daylight hours within or in the 

immediate vicinity of the project ROW to reduce disturbances to nocturnal species and maintain periods of 

low anthropogenic noise. Ambient noise and vibration levels in areas near operating equipment will be 

elevated, but levels will decrease with distance due to attenuation (ISO 1996).  

3.2.3. Traffic 

The Proposed Action will result in a minor increase in traffic volume during construction to accommodate 

access to, from, and throughout the construction site. The increased construction-related traffic will be 

limited primarily to daytime hours1 and will occur primarily along US 93 and SR 97 (Figure 2). Limiting 

traffic during low-visibility periods will reduce the potential for vehicle collisions with wildlife and will limit 

disturbances to nocturnal wildlife. Increased traffic along existing and new unpaved transmission line 

access roads will be limited to routine inspections and maintenance twice a year and will occur at low 

speeds (<20 mph). 

 
1 Persons commuting to the site may include travel during pre-dawn hours. 
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3.3. ENVIRONMENTAL SETTING 

The Action Area is located on ASLD land, private land, and BLM managed land in Yavapai County, Arizona. 

The 500-kV MPP-Q01 switchyard, adjacent TS-01 substation, 169-5 microwave tower, and the majority of 

the proposed transmission line will be located on State Trust Land. The communications tower constructed 

at Pete Smith Peak will be located on BLM land. The northernmost portion of the transmission line and the 

TS-01 substation will be constructed on private land near Bagdad. Land use in the Action Area includes 

transportation, rural residential, and ranching and grazing, with existing transmission lines at the northern 

and southern terminus of the proposed transmission line. The communications tower at Pete Smith Peak 

will be constructed within existing WAPA communications facilities.  

The majority of the Action Area is within the Arizona Upland subdivision of the Sonoran desertscrub biotic 

community (The Nature Conservancy 2012). This subdivision consists of widely scattered trees and 

columnar cactuses approaching low-cover woodlands with understory shrubs. The primary species present 

in this subdivision are Mexican paloverde (Parkinsonia aculeata), desert ironwood (Olneya tesota), velvet 

mesquite (Prosopis velutina), whitethorn acacia (Vachellia constricta), and ocotillo (Fouquieria splendens); 

understory plants including creosotebush (Larrea tridentata) and triangle-leaf bursage (Ambrosia 

deltoidea). Saguaro (Carnegiea gigantea) and diverse cholla (Cylindropuntia spp.) and other cactuses are 

also common (Shreve and Wiggins 1964).  

Discrete and non-contiguous patches of riparian scrubland vegetative communities occur along drainages 

associated with Bridle Creek. As described by Brown (1994), the riparian scrubland vegetation community 

is an assemblage of riparian obligate species, either native or introduced invasive species that occur along 

drainages with surface or shallow subsurface water across the Southwest. Representative species 

associated with this community in the Action Area include Goodding’s willow (Salix gooddingii), Fremont’s 

cottonwood (Populus fremontii), Arizona sycamore (Platanus wrightii), seep willow (Baccharis salicifolia), 

desertbroom (B. sarothroides), shortleaf baccharis (B. brachyphylla), netleaf hackberry (Celtis reticulata), 

western soapberry sumac (Sapindus saponaria), Thurber’s desert honeysuckle (Anisacanthus thurberi), 

honey mesquite (Prosopis glandulosa), sugar sumac (Rhus ovata), desert tobacco (Nicotiana obtusifolia), 

cattail (Typha sp.), sedges (Carex spp.), spiny and slender rushes (Juncus acutus and J. tenuis), and 

common reed (Phragmites australis), as well as the invasive saltcedar (Tamarix spp.) (Hilgart Wilson 2019). 

Pete Smith Peak, where one of the two communications tower is proposed, is within an interior chaparral 

biotic community (The Nature Conservancy 2012). This vegetation community is characterized by relatively 

high shrub abundance, and steep slopes within this area are composed of eroding granite. Characteristic 

vegetation includes Sonoran scrub oak (Quercus turbinella), Parish goldeneye (Bahiopsis parishii), eastern 

Mojave buckwheat (Eriogonum fasciculatum), narrowleaf goldenbush (Ericameria linearifolia), and catclaw 

mimosa (Mimosa biuncifera) (Hilgart Wilson 2019).  
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The Action Area ranges in elevation from 1,802 feet above mean sea level (ft amsl) at the southern terminus 

of the proposed transmission line, to 3,909 ft amsl at the northern terminus. The Pete Smith Peak 

communication tower would occur at 5,123 ft amsl, and the 169-5 microwave tower would occur at 2,808 ft 

amsl. Soils within the Action Area primarily consist of Badland (15.8%), Cave-Continental gravelly sandy 

loams, 2- to 30-percent slopes (16.9%), Cellar soils, 20- to 60-percent slopes (17%), Moano very rocky 

loam, 15- to 30-percent slopes (18.3%), and Rock land, low rainfall (15.8%) (Soil Survey Staff 2022, 

accessed online November 2, 2022).  

The proposed transmission line crosses the North Fork of the Santa Maria River which, in this area, is 

classified by the Arizona Department of Environmental Quality (ADEQ) as intermittent.  

4. METHODS 

4.1. SPECIES SCREENING ANALYSIS 

A screening analysis was completed to evaluate the potential for ESA covered species (Endangered, 

Threatened, Proposed, and Candidate Species) or their proposed or designated critical habitat to occur 

within the Action Area. ESA species and their critical habitat considered for evaluation included those 

identified in a USFWS Arizona Ecological Services Field Office Information, Planning, and Conservation 

(IPaC) System online query report generated for the Action Area (Appendix A), which included YBC, 

Northern Mexican gartersnake (Thamnophis eques megalops), and monarch butterfly; as well as 

southwestern willow flycatcher (Empidonax traillii extimus), which was identified in the USFWS letter for the 

Proposed Action dated May 24, 2023 (Appendix D). No designated or proposed critical habitat occurs 

within the Action Area.  

The determinations of potential for ESA covered species to occur within the Action Area were based on a 

review of: 

• The natural history and known geographical and elevational ranges of the species. 

• Results of an Arizona Game and Fish Department (AGFD) Heritage Data Management System 

(HDMS) online environmental review tool query that provided records of ESA species within 3 miles 

of the Proposed Action (Appendix B). 

• Other occurrence records in published or grey literature, including citizen science data, such as eBird. 

• Review of a YBC habitat suitability study completed by WestLand in 2015 (WestLand 2015). 

• Data provided by the USFWS Critical Habitat Portal online mapping tool (Appendix A).  

The criteria used to determine the potential of occurrence of each species included in this screening 

analysis are defined as follows: 

Present: The species has been observed to occur within the Action Area, the Action Area is within the 

known range and distribution of the species, and habitat characteristics required by the species are present. 
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Possible: There are no known records of the species within the Action Area, but the known, current 

distribution of the species includes the Action Area and the required habitat characteristics of the 

species appear to be present in the Action Area. Given the uncertainty associated with species 

identification and accuracy of the location of observations from eBird and other citizen science 

databases, observations associated with citizen science databases are evidence that a species is 

possible within the Action Area. 

Unlikely: The known, current distribution of the species does not include the Action Area, but the 

distribution of the species is close enough such that the Action Area may be within the dispersal or 

foraging distance of the species, and they may show up as transients. The habitat characteristics 

required by the species may be present in the Action Area. 

None: The Action Area is outside of the known distribution of the species, or the habitat characteristics 

required by the species are not present. 

4.2. SPECIES EFFECTS ANALYSIS 
Effects to ESA species were analyzed for the Proposed Action. Three potential effects determinations 

were considered for ESA-listed species. 

• No effect 
• May affect, not likely to adversely affect 
• May affect, likely to adversely affect 

Three potential effects determinations were considered for ESA candidate species. 

• No effect 
• May affect, not likely to jeopardize 

• May affect, likely to jeopardize 

5. SPECIES SCREENING AND EFFECTS ANALYSIS RESULTS 

5.1. ESA SPECIES ELIMINATED FROM FURTHER ANALYSIS 

As detailed in Table 2, Northern Mexican gartersnake and southwestern willow flycatcher have no potential 

to occur within the Action Area and the Proposed Action will therefore have No effect on these species. 

Table 2 provides an overview of the federal protection status; known suitable habitat, elevation, range, and 

distribution information; potential to occur within the Action Area; and rationale for the “no effect” 

determination for this species. Because there is no potential for occurrence of this species in the Action 

Area, the species was eliminated from further analysis in this document. 
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Table 2. Species and Critical Habitat Eliminated from Further Analysis 
 

Species Name Federal Status Known Suitable Habitat Total Range Distribution in Arizona Potential to Occur and Effects Determination 
Thamnophis eques 
megalops 
 
Northern Mexican 
gartersnake 

Threatened (USFWS 
2014c); designated 
critical habitat (U.S. Fish 
and Wildlife Service 
2021a) 

This species is strongly associated with water due 
to its primarily aquatic prey base and is heavily 
dependent on fish species. Occurs near or in 
ponds, cienegas, lowland river riparian forests and 
woodlands, and upland stream gallery forests. 
Avoids steep mountain canyons. Most abundant in 
densely vegetated habitat. Associated with a 
variety of biotic communities including Sonoran 
Desertscrub, Semidesert Grasslands, Interior 
Chaparral, Madrean Evergreen Woodland and 
into the lower reaches of Petran Montane Conifer 
Forest (AGFD 2012, USFWS 2013a). Northern 
Mexican gartersnakes may be found up to one 
mile (or more) away from water, using terrestrial 
habitat for brumation, digestion, or for 
thermoregulatory needs such as developing 
young (Jeff Servoss, USFWS pers. comm. to D. 
Cerasale, April 18, 2016). 
 
Elevation: 130–8,497 ft (USFWS 2014c) but is 
most common below 5,000 ft (AGFD 2012). 

Occurs in Arizona and New Mexico, 
U.S. (USFWS 2014c). Although it is 
poorly known, the range extends into 
Mexico and is thought to include 
Sonora, Chihuahua, Durango, 
Coahuila, Zacatecas, Guanajuato, 
Nayarit, Hidalgo, Jalisco, San Luis 
Potosí, Aguascalientes, Tlaxcala, 
Puebla, México, Michoacán, Oaxaca, 
Veracruz, and Querétaro (AGFD 2012). 

Occurs in fragmented populations south of Hwy I-40. 
There are five populations where individuals are reliably 
detected and include Page Springs and Bubbling 
Ponds State Fish Hatcheries along Oak Creek, lower 
Tonto Creek, the upper Santa Cruz River in the San 
Rafael Valley, the Bill Williams River and the upper and 
middle Verde River. This species is irregularly detected 
along the Agua Fria River, Little Ash Creek, the Black 
River, Big Bonito Creek, Redrock Canyon, Sonoita 
Creek, Scotia Canyon, Parker Canyon, Las Cienegas 
National Conservation Area and Cienega Creek Natural 
Preserve, Buenos Aires National Wildlife Refuge, Bear 
Creek, San Pedro River, Babocomari River and 
Cienega, Canelo Hills-Sonoita Grasslands Area, and 
the San Bernardino National Wildlife Refuge. The 
species is likely extirpated from the Lower Colorado 
River, the Lower Salt River, Sycamore Creek (Yavapai 
and Coconino counties), and the Lower Santa Cruz 
River (USFWS 2014c). 

Potential to Occur: None.  
 
Critical Habitat: The Action Area does not occur within 
designated critical habitat for this species.  
 
Project Effects Determination: No effect. 
 
Justification: The Action Area is outside of the known 
distribution of this species and does not occur within 
designated critical habitat. There are no perennial 
waters within the Action Area. There are no AGFD 
HDMS occurrence records within 3 miles 
(Appendix B).  

Empidonax traillii 
extimus 
 
Southwestern willow 
flycatcher 

Endangered (USFWS 
1995b); designated 
critical habitat (USFWS 
2013c). 

Southwestern willow flycatcher  
Breeds in successional stands of dense riparian 
vegetation composed of trees and shrubs along 
rivers or lakes (AGFD 2002e, USFWS 2013c). In 
Arizona, this species occurs between 75 and 
9,180 ft amsl (AGFD 2002e). Migrates along 
riparian habitats, including those with shorter or 
more sparse vegetation or smaller patches than 
would be suitable for nesting (USFWS 2013c). 
This species is a long-distance neotropical migrant 
and winters in habitats outside of the U.S. 
(Sedgwick 2020).  
 
Elevation: In Arizona, 75–9,180 ft (AGFD 2002e). 
 

This species is a long-distance 
neotropical migrant (Sedgwick 2020). 
Breeds in Arizona, California, Colorado, 
New Mexico, Nevada, Texas and Utah, 
U.S. Winters in southern Mexico and 
south to northern South America 
(USFWS Sedgwick 2020, 2013c). 
 

Breeds in localized populations along the Big Sandy 
River, Bill Williams River, Cienega Creek, Colorado 
River in the Grand Canyon and south of Yuma, Empire 
Gulch, Salt River, Verde River, Gila River, Hassayampa 
River, Little Colorado River, the headwaters of the Little 
Colorado River near Greer and Eagar, Salt River, San 
Francisco River, San Pedro River, Santa Maria River, 
middle to lower San Pedro River, upper San Francisco 
River near Alpine, Tonto Creek, Verde River, and the 
Virgin River (AGFD 2002e, USFWS 2013c). 

Potential to Occur: None.  
 
Critical Habitat: The Action Area does not occur within 
designated critical habitat for this species.  
 
Project Effects Determination: No effect. 
 
Justification: The Action Area lacks the dense canopy 
cover from emergent riparian vegetation, large volume 
of foliage, and persistent saturated soil preferred by this 
species. There are no AGFD HDMS occurrence 
records within 3 miles (Appendix B).  
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5.2. SPECIES ANALYZED IN DETAIL 

The following species are analyzed in detail because of their potential to occur in the vicinity of the Action Area:  

• Monarch butterfly: candidate (USFWS 2020a). 

• Yellow-billed cuckoo: threatened (USFWS 2014b) and designated critical habitat (USFWS 2021).  

These species and critical habitats are evaluated further in Sections 5.2.1 through 5.2.2.  

5.2.1. Monarch Butterfly 

5.2.1.1. Species Biology 

Adult monarch butterflies are relatively large and conspicuous lepidoptera, with bright orange wings 

surrounded by a black border and covered with black veins (BISON-M 2015, USFWS 2020c). During 

breeding season (generally, July to September south of Tucson) monarchs lay their eggs on their obligate 

milkweed host plant, primarily Asclepias spp. (The Xerces Society for Invertebrate Conservation 2021). 

Larvae develop through five larval instars (intervals between molts) over a period of 9 to 18 days, feeding 

on milkweed and sequestering toxic chemicals (cardenolides) as a defense against predators (BISON-M 

2015). The larva then pupates into a chrysalis before emerging 6 to 14 days later as an adult butterfly. 

There are multiple generations of monarchs produced during the breeding season, with most adult 

butterflies living approximately 2 to 5 weeks; overwintering adults enter reproductive diapause (suspended 

reproduction) and live 6 to 9 months. In many regions where monarchs are present, monarchs breed year-

round. Individual monarchs in temperate climates such as western North America undergo long-distance 

migration and live for an extended period. In the fall in western North America, monarchs begin migrating 

to overwintering sites. This migration can take monarchs distances of over 3,000 kilometers and last for 

over 2 months (USFWS 2020c).  

5.2.1.2. Species Status 

Rangewide 

The monarch butterfly is currently a candidate species for listing under the ESA (USFWS 2020a). Monarchs 

are globally distributed throughout 90 countries, islands, and island groups. USFWS delineated 31 historical 

populations, of which 27 are extant and four have unknown status (USFWS 2020c). Outside of the two 

migratory North American populations, the health of the remaining 29 populations is undeterminable due 

to limited information available on population trends and stressors. At least 15 of these populations are 

considered at risk for extinction due to climate change related sea level rise or unsuitably high temperatures. 

The two North American populations, both migratory, are located east and west of the Rocky Mountains. 

These populations have been monitored at their respective overwintering sites in Mexico and California 

since the mid-1990s (USFWS 2020c). Though populations are observed to fluctuate year-to-year with 

environmental conditions, monitoring data indicate long-term declines in population abundance at the 

overwintering sites in both populations. The primary drivers affecting the two North American migratory 
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populations are loss and degradation of habitat (primarily from conversion of grasslands to agriculture, 

widespread use of herbicides, logging/thinning at overwintering sites in Mexico, senescence and 

incompatible management of overwintering sites in California, urban development, and drought), continued 

exposure to insecticides, and effects of climate change (USFWS 2020c). 

Action Area 

The status of the monarch butterfly in the Action Area is not well documented. There are no records of this 

species within 3 miles of the Action Area (Appendix B). However, major river corridors, particularly the 

Colorado River, have been identified as potential migration routes.  

A variety of nectar plants have been identified as food sources during migration, including flowering velvet 

mesquites in the spring migration period (Morris, Kline, and Morris 2015). The Action Area landscape 

contains flowering plants that may provide forage opportunities for adult monarch butterflies. There is also 

potential for milkweeds to occur within the Action Area, providing potential habitat for monarch caterpillars; 

however, none have been documented in the Action Area to date (The Xerces Society for Invertebrate 

Conservation 2023, accessed online May 8, 2023).  

5.2.1.3. Critical Habitat and Potential Habitat 

No critical habitat for monarch butterfly has been proposed or designated by USFWS. Potential foraging 

and migration habitat occurs in the Action Area. Monarch caterpillars feed on plants in the milkweed 

subfamily and adults forage for nectar on a wide variety of flowers and this species can be found wherever 

milkweed occurs. Overwintering populations use the leaves, branches and trunks of large trees within 

forested groves (Jepsen et al. 2015). In Arizona, monarchs are found at all elevations, and breeding and 

migratory populations occur throughout the state. Some adults overwinter in the low deserts of Arizona in 

areas where food resources are abundant. These areas are generally represented by urban environments 

including Yuma, Phoenix and Tucson (Morris, Kline, and Morris 2015). The Action Area contains potential 

foraging habitat for migrating monarchs, primarily flowering velvet mesquite and seepwillow during the 

spring migration period (April – May). Milkweed has not been detected in the Action Area, nor are there 

historic records for milkweed within the vicinity of the Action Area (The Xerces Society for Invertebrate 

Conservation 2023).2 

5.2.1.4. Effects Analysis 

Direct Effects 

Direct effects of the Proposed Action on this species are limited to the removal of vegetation that may serve 

as a nectar source for migrating monarch butterflies. Vegetation will be cleared, mowed, or trimmed over 

approximately 176 acres of Sonoran desertscrub habitat to provide access along the transmission and 

distribution line corridors and to accommodate the supporting facilities. Pre-construction milkweed surveys 

 
2 The Xerces Society for Invertebrate Conservation was accessed online November 2, 2023. 
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will be conducted, and identified patches of milkweed will be avoided where practicable. Overall, the extent 

of vegetation removal related to the Proposed Action represents a small reduction in available nectar food 

sources relative to the abundance of these vegetation communities in the Action Area. Therefore, no direct 

impacts to individual monarch butterflies from construction-related vegetation removal, noise, vibration, or 

vehicle/equipment use are anticipated.  

Indirect Effects 

Indirect effects of the Proposed Action include the reduction of potential foraging resources in the Action 

Area for migrating monarch butterflies following construction. Vegetation will be trimmed, mowed, or 

removed along permanent access roads to allow periodic inspection and maintenance of the line and pole 

structures. Recovery/regrowth of vegetation is anticipated to occur, and temporarily disturbed areas will be 

reseeded with seeding mixes containing milkweed seed, where appropriate.  

Interdependent and Interrelated Effects 

The Proposed Action has independent utility, and no interdependent effects are identified. No interrelated 

effects will occur other than those already described as direct or indirect effects of the Proposed Action. 

Cumulative Effects of State and Private Actions within the Action Area 

Non-federal activities within the Action Area include vehicular traffic on US 93 and SR 97 and Arizona 

Department of Transportation (ADOT) roadway maintenance activities, existing utility corridor maintenance 

activities, and livestock grazing on nearby state and private lands. Vehicular traffic on US 93 and SR 97 

represents the baseline condition. No increase in traffic will result from the Proposed Action. Livestock 

grazing on state or private lands near the Action Area will not increase above the baseline condition as a 

result of the Proposed Action.  

5.2.1.5. Determination of Effects 

The Proposed Action will result in clearing, mowing, and/or trimming of vegetation in an area of up to 176 

acres. This will primarily affect potential foraging habitat for monarch butterflies and is not anticipated to 

affect high value breeding or overwintering habitats. Milkweed surveys will be conducted within the Action 

Area prior to construction and identified patches of milkweed will be avoided to the extent practicable. The 

spatial footprint of the Proposed Action will not substantially alter potential monarch presence within and 

usage of the Action Area. The availability of areas of riparian and upland vegetation within and adjacent to 

the Action Area over the larger landscape will continue to provide potentially suitable foraging habitat for 

this species. Because it will not result in long-term degradation of monarch habitat or increase potential 

take of individuals, the Proposed Action will have No effect on the monarch butterfly.  
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5.2.2. Yellow-billed Cuckoo 

5.2.2.1. Species Biology 

The YBC is a neotropical migrant, traveling between wintering grounds in Central and South America and 

breeding grounds in North America (AGFD 2011). Arrival and nesting of cuckoos typically coincides with 

seasonal availability of prey. Western YBC appears to stage in southern Arizona and northern Mexico pre- and 

post-migration. In New Mexico, cuckoos have been observed foraging up to 0.5 mile (0.8 km) from nest sites. 

Home range is highly variable, but averages 42.8 acres (19.5 ha) to 104.5 acres (24.3 ha), depending on 

location, breeding status, and gender (Sechrist et al. 2013). Yellow-billed cuckoo tends to be “secretive,” and 

males and females are sexually monomorphic (Halterman 2009). Breeding often coincides with outbreaks of 

cicadas and tent caterpillars and cuckoos may lay more eggs in prey-abundant years (AGFD 2011). 

5.2.2.2. Species Status 

Rangewide 

The western Distinct Population Segment (DPS) of YBC was listed as threatened under the ESA in 2014 

(USFWS 2014b). This species is a long-distance neotropical migrant (Hughes 2020). At the species level, 

it breeds throughout temperate North America south to Mexico and the Greater Antilles (Hughes 2020). 

The western DPS breeds west of the Continental Divide and the watershed boundary between the Rio 

Grande and Pecos River and the Chihuahuan Desert. The USFWS considers the historical breeding range 

to include southern British Columbia, Canada and in the U.S., Washington, Idaho, Nevada, Oregon, Utah, 

western Colorado, southwestern Wyoming, California, Arizona, western New Mexico, and Texas. Breeding 

range extends into the Cape Region of Baja California Sur, Sonora, Sinaloa, western Chihuahua and 

northwestern Durango, Mexico (USFWS 2014b). This species winters in South America, east of the Andes 

and typically south of the Amazon Basin in southern Brazil, Paraguay, Uruguay, eastern Bolivia and 

northern Argentina (USFWS 2014b). 

Action Area 

In Arizona, YBC is associated with lowland riparian woodlands where Fremont cottonwood, willow, velvet 

ash, Arizona walnut, mesquite, and tamarisk are dominant (USFWS 2013b). This species also uses 

mesquite bosques and smaller stands of isolated cottonwoods mixed with mesquite (Halterman, Johnson, 

and Holmes 2016a, b), and areas of upland-associated vegetation along drainages dominated by oaks and 

junipers (WestLand 2016). This species typically occurs at elevations less than 6,600 feet (AGFD 2011). 

Western YBC may migrate along riparian corridors and surrounding upland vegetation (Hughes 2020). It is 

more common in the southern, central and the extreme northeastern portion of Arizona, but occurs 

throughout the state where suitable habitat exists (AGFD 2011).  

The Action Area generally lacks suitable riparian habitat for this species; however, discrete and 

non-contiguous patches of riparian scrubland vegetative communities occur along drainages associated 

with Bridle Creek and the Santa Maria River near the southern terminus of the proposed transmission line. 
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In the area where the Action Area crosses Bridle Creek, cottonwood and willow are present, but the trees 

are widely scattered. Within the Action Area’s intersection with Bridle Creek near its confluence with the 

Santa Maria River, less than 0.5 acre of riparian vegetation is present, and is found in non-contiguous 

narrow bands of Goodding’s willow, tamarisk, and seep willow (WestLand 2015). The flow regime of this 

portion of the Santa Maria River is heavily influenced by precipitation runoff, best described as spatially and 

temporally intermittent, rather than a “perennial river…that support[s] the expanse of vegetation 

characteristics needed by breeding western [yellow-billed cuckoo]” (USFWS 2014a). The area does not 

have the dense, contiguous canopy preferred for nesting habitat, but may be used as a stopover habitat for 

migration among areas of denser tamarisk, cottonwood and willow. There have been no detections of YBC 

within 3 miles of the Action Area (Appendix B). Citizen science records indicate that YBC is frequently 

detected approximately 10 miles downstream from the interconnect location on the Santa Maria River, near 

its confluence with the Big Sandy River and Alamo Lake (eBird 2023, accessed online May 11, 2023).  

5.2.2.3. Effects Analysis 

Direct Effects 

No direct effects to YBC will occur because project activities including vegetation removal and noise and 

vibration associated with operation of construction equipment and vehicles will occur outside the period 

when this species would typically have the potential to be present in the Action Area. 

Vegetation within the Action Area consists predominantly of Sonoran desertscrub. Widely scattered 

cottonwood and willow trees occur along the short portion of the Action Area’s intersection with Bridle 

Creek. No riparian trees or shrubs (e.g., cottonwood, willow, seepwillow, etc.) will be removed; however, 

limited trimming of branches may be necessary and will occur outside of the timeframe that YBC is typically 

present in the Southwest (October – May).  

Indirect Effects 

Indirect effects to YBC could occur if a substantial amount of vegetation is lost, resulting in alteration of 

vegetative composition or habitat structure. While limited trimming of riparian vegetation may be necessary, 

no herbicide application will occur within riparian areas, and recovery/re-growth is expected to occur. 

Interdependent and Interrelated Effects 

The Proposed Action has independent utility, and no interdependent effects are identified. No interrelated 

effects will occur other than those already described as direct or indirect effects of the Proposed Action. 

Cumulative Effects of State and Private Actions within the Action Area 

Non-federal activities within the Action Area include vehicular traffic on US 93 and SR 97 and ADOT 

roadway maintenance activities, existing utility corridor maintenance activities, and livestock grazing on 

nearby state and private lands. Vehicular traffic on US 93 and SR 97 represents the baseline condition. No 

increase in traffic will result from the Proposed Action and construction-related traffic within riparian areas 
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will occur outside period when the yellow-billed cuckoo is typically present in the Southwest. Livestock 

grazing on state or private lands near the Action Area will not increase above the baseline condition.  

5.2.2.4. Determination of Effects 

The Bridle Creek riparian corridor within the Action Area provides potential migration habitat, but no 

potential nesting or foraging habitat, for YBC. No riparian trees or shrubs (e.g., cottonwood, willow, 

seepwillow, etc.) will be removed; however, limited trimming may be necessary. These activities will occur 

outside of the period when this species is most likely to be present in the Southwest, therefore, no direct 

effects to individual YBC will occur. Based on the limited extent of vegetation removal within riparian areas, 

and the unlikely potential for YBC to occur, no indirect effects are anticipated to occur. Therefore, the 

Proposed Action is anticipated to have No effect on YBC.  

5.2.3. Yellow-billed Cuckoo Critical Habitat  

Critical habitat was proposed in 2020 and designated in 2021 considering three physical or biological 

features (PBFs) essential for the species (USFWS 2020b, 2021):  

1. Rangewide breeding habitat—Riparian woodlands across the western DPS; Southwestern 

breeding habitat, primarily in Arizona and New Mexico: Drainages with varying combinations of 

riparian, xeroriparian, and/or non-riparian trees and large shrubs. This physical or biological feature 

includes breeding habitat found throughout the western DPS range as well as additional breeding 

habitat characteristics unique to the Southwest. 

2. Adequate prey base—Presence of prey base consisting of large insect fauna (for example, 

cicadas, caterpillars, katydids, grasshoppers, large beetles, dragonflies, moth larvae, spiders), 

lizards, or frogs for adults and young in breeding areas during the nesting season and in post-

breeding dispersal areas. 

3. Hydrologic processes—The movement of water and sediment in natural or altered systems that 

maintains and regenerates breeding habitat. This physical or biological feature includes hydrologic 

processes found in rangewide breeding habitat as well as additional hydrologic processes unique 

to the Southwest in southwestern breeding habitat. 

A small portion of the Action Area was proposed as critical habitat by USFWS (Unit 13: Upper Santa Maria 

River, Yavapai County, Arizona) in 2014 (79 FR 48548-48652), but was not ultimately designated. The 

nearest designated critical habitat for YBC is approximately 12 miles southwest of the interconnect location, 

at the confluence of the Big Sandy and Santa Maria Rivers with Alamo Lake. Therefore, the Proposed 

Action will have No Effect on YBC critical habitat. 
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May 09, 2023

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Arizona Ecological Services Field Office

9828 North 31st Ave
#c3

Phoenix, AZ 85051-2517
Phone: (602) 242-0210 Fax: (602) 242-2513

In Reply Refer To: 
Project Code: 2022-0083563 
Project Name: APS Bagdad Transmission Line
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project

To Whom It May Concern:

The Fish and Wildlife Service (Service) is providing this list under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). The list you have 
generated identifies threatened, endangered, proposed, and candidate species, and designated and 
proposed critical habitat, that may occur within the One-Range that has been delineated for the 
species (candidate, proposed, or listed) and it’s critical habitat (designated or proposed) with 
which your project polygon intersects.  These range delineations are based on biological metrics, 
and do not necessarily represent exactly where the species is located.  Please refer to the species 
information found on ECOS to determine if suitable habitat for the species on your list occurs in 
your project area. 
 
The purpose of the Act is to provide a means whereby threatened and endangered species and the 
habitats upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of Federal trust resources and 
to determine whether projects may affect federally listed species and/or designated critical 
habitat. A Biological Assessment is required for construction projects (or other undertakings 
having similar physical impacts) that are major Federal actions significantly affecting the quality 
of the human environment as defined in the National Environmental Policy Act (42 U.S.C. 
4332(2)(c)). For projects other than major construction activities, the Service suggests that a 
biological evaluation similar to a Biological Assessment be prepared to determine whether the 
project may affect listed or proposed species and/or designated or proposed critical habitat. 
Recommended contents of a Biological Assessment are described at 50 CFR 402.12. 
If the Federal action agency determines that listed species or critical habitat may be affected by a 
federally funded, permitted or authorized activity, the agency must consult with us pursuant to 50 
CFR 402. Note that a "may affect" determination includes effects that may not be adverse and 
that may be beneficial, insignificant, or discountable. An effect exists even if only one individual 
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or habitat segment may be affected. The effects analysis should include the entire action area, 
which often extends well outside the project boundary or "footprint.”  For example, projects that 
involve streams and river systems should consider downstream affects.  If the Federal action 
agency determines that the action may jeopardize a proposed species or may adversely 
modify proposed critical habitat, the agency must enter into a section 7 conference. The agency 
may choose to confer with us on an action that may affect proposed species or critical habitat. 
 
Candidate species are those for which there is sufficient information to support a proposal for 
listing. Although candidate species have no legal protection under the Act, we recommend that 
they be considered in the planning process in the event they become proposed or listed prior to 
project completion. More information on the regulations (50 CFR 402) and procedures for 
section 7 consultation, including the role of permit or license applicants, can be found in our 
Endangered Species Consultation Handbook at: https://www.fws.gov/sites/default/files/ 
documents/endangered-species-consultation-handbook.pdf. 
 
We also advise you to consider species protected under the Migratory Bird Treaty Act (MBTA) 
(16 U.S.C. 703-712) and the Bald and Golden Eagle Protection Act (Eagle Act) (16 U.S.C. 668 et 
seq.). The MBTA prohibits the taking, killing, possession, transportation, and importation of 
migratory birds, their eggs, parts, and nests, except when authorized by the Service. The Eagle 
Act prohibits anyone, without a permit, from taking (including disturbing) eagles, and their parts, 
nests, or eggs. Currently 1,026 species of birds are protected by the MBTA, including the 
western burrowing owl (Athene cunicularia hypugaea). Protected western burrowing owls can be 
found in urban areas and may use their nest/burrows year-round; destruction of the burrow may 
result in the unpermitted take of the owl or their eggs.  
 
If a bald eagle or golden eagle nest occurs in or near the proposed project area, our office should 
be contacted for Technical Assistance. An evaluation must be performed to determine whether 
the project is likely to disturb or harm eagles. The National Bald Eagle Management Guidelines 
provide recommendations to minimize potential project impacts to bald eagles (see https:// 
www.fws.gov/law/bald-and-golden-eagle-protection-act and https://www.fws.gov/program/ 
eagle-management).    
 
The Division of Migratory Birds (505/248-7882) administers and issues permits under the MBTA 
and Eagle Act, while our office can provide guidance and Technical Assistance. For more 
information regarding the MBTA, BGEPA, and permitting processes, please visit the following 
web site: https://www.fws.gov/program/migratory-bird-permit.  Guidance for minimizing 
impacts to migratory birds for communication tower projects (e.g. cellular, digital television, 
radio, and emergency broadcast) can be found at https://www.fws.gov/media/recommended-best- 
practices-communication-tower-design-siting-construction-operation. 
 
The U.S. Army Corps of Engineers (Corps) may regulate activities that involve streams 
(including some intermittent streams) and/or wetlands. We recommend that you contact the 
Corps to determine their interest in proposed projects in these areas. For activities within a 
National Wildlife Refuge, we recommend that you contact refuge staff for specific information 
about refuge resources, please visit this link or visit https://www.fws.gov/program/national- 

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/guidance-documents/eagles.php
https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/guidance-documents/eagles.php
https://www.fws.gov/birds/management/managed-species/eagle-management.php
https://www.fws.gov/birds/management/managed-species/eagle-management.php
https://www.fws.gov/birds/management.php.
https://www.fws.gov/migratorybirds/pdf/management/usfwscommtowerguidance2016update.pdf
https://www.fws.gov/migratorybirds/pdf/management/usfwscommtowerguidance2016update.pdf
https://www.fws.gov/our-facilities?type=%5B%22National%20Wildlife%20Refuge%22%5D
https://www.fws.gov/program/national-wildlife-refuge-system
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wildlife-refuge-system to locate the refuge you would be working in or around. 
 
If your action is on tribal land or has implications for off-reservation tribal interests, we 
encourage you to contact the tribe(s) and the Bureau of Indian Affairs (BIA) to discuss potential 
tribal concerns, and to invite any affected tribe and the BIA to participate in the section 7 
consultation. In keeping with our tribal trust responsibility, we will notify tribes that may be 
affected by proposed actions when section 7 consultation is initiated. For more information, 
please contact our Tribal Coordinator, John Nystedt, at 928/556-2160 or John_Nystedt@fws.gov. 
 
We also recommend you seek additional information and coordinate your project with the 
Arizona Game and Fish Department.  Information on known species detections, special status 
species, and Arizona species of greatest conservation need, such as the western burrowing owl 
and the Sonoran desert tortoise (Gopherus morafkai) can be found by using their Online 
Environmental Review Tool, administered through the Heritage Data Management System and 
Project Evaluation Program (https://www.azgfd.com/wildlife/planning/projevalprogram/).      
 
We appreciate your concern for threatened and endangered species.  Please include the 
Consultation Code in the header of this letter with any request for consultation or correspondence 
about your project that you submit to our office.  If we may be of further assistance, please 
contact our Flagstaff office at 928/556-2118 for projects in northern Arizona, our general 
Phoenix number 602/242-0210 for central Arizona, or 520/670-6144 for projects in southern 
Arizona. 
 
Sincerely,  
/s/ 
 
Heather Whitlaw 
Field Supervisor 
Attachment

 

Attachment(s):

Official Species List
USFWS National Wildlife Refuges and Fish Hatcheries
Migratory Birds
Wetlands

https://www.fws.gov/program/national-wildlife-refuge-system
https://mail.google.com/mail/?view=cm&fs=1&tf=1&to=John_Nystedt@fws.gov
https://www.azgfd.com/wildlife/planning/projevalprogram/
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OFFICIAL SPECIES LIST
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Arizona Ecological Services Field Office
9828 North 31st Ave
#c3
Phoenix, AZ 85051-2517
(602) 242-0210
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PROJECT SUMMARY
Project Code: 2022-0083563
Project Name: APS Bagdad Transmission Line
Project Type: Department of Energy Operations
Project Description: Construction of a transmission line and supporting facilities
Project Location:

The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@34.474623199999996,-113.18288006825824,14z

Counties: Yavapai County, Arizona

https://www.google.com/maps/@34.474623199999996,-113.18288006825824,14z
https://www.google.com/maps/@34.474623199999996,-113.18288006825824,14z
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1.

ENDANGERED SPECIES ACT SPECIES
There is a total of 3 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

BIRDS
NAME STATUS

Yellow-billed Cuckoo Coccyzus americanus
Population: Western U.S. DPS
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3911

Threatened

REPTILES
NAME STATUS

Northern Mexican Gartersnake Thamnophis eques megalops
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/7655

Threatened

INSECTS
NAME STATUS

Monarch Butterfly Danaus plexippus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9743

Candidate

CRITICAL HABITATS
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

YOU ARE STILL REQUIRED TO DETERMINE IF YOUR PROJECT(S) MAY HAVE EFFECTS ON ALL 
ABOVE LISTED SPECIES.

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/3911
https://ecos.fws.gov/ecp/species/7655
https://ecos.fws.gov/ecp/species/9743
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USFWS NATIONAL WILDLIFE REFUGE LANDS 
AND FISH HATCHERIES
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

http://www.fws.gov/refuges/
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1.
2.
3.

MIGRATORY BIRDS
Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle 
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below.

The Migratory Birds Treaty Act of 1918.
The Bald and Golden Eagle Protection Act of 1940.
50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

The birds listed below are birds of particular concern either because they occur on the 
USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your 
project location. To learn more about the levels of concern for birds on your list and how this 
list is generated, see the FAQ below. This is not a list of every bird you may find in this location, 
nor a guarantee that every bird on this list will be found in your project area. To see exact 
locations of where birders and the general public have sighted birds in and around your project 
area, visit the E-bird data mapping tool (Tip: enter your location, desired date range and a species 
on your list). For projects that occur off the Atlantic Coast, additional maps and models detailing 
the relative occurrence and abundance of bird species on your list are available. Links to 
additional information about Atlantic Coast birds, and other important information about your 
migratory bird list, including how to properly interpret and use your migratory bird report, can be 
found below.

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area.

NAME BREEDING SEASON

Black-chinned Sparrow Spizella atrogularis
This is a Bird of Conservation Concern (BCC) throughout its range in the continental 
USA and Alaska.
https://ecos.fws.gov/ecp/species/9447

Breeds Apr 15 to Jul 
31

Costa's Hummingbird Calypte costae
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation 
Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9470

Breeds Jan 15 to Jun 
10

1
2

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/program/migratory-birds/species
http://ebird.org/ebird/map/
https://ecos.fws.gov/ecp/species/9447
https://ecos.fws.gov/ecp/species/9470
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1.

2.

3.

NAME BREEDING SEASON

Gila Woodpecker Melanerpes uropygialis
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation 
Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/5960

Breeds Apr 1 to Aug 
31

Gilded Flicker Colaptes chrysoides
This is a Bird of Conservation Concern (BCC) throughout its range in the continental 
USA and Alaska.
https://ecos.fws.gov/ecp/species/2960

Breeds May 1 to 
Aug 10

Rufous-winged Sparrow Aimophila carpalis
This is a Bird of Conservation Concern (BCC) throughout its range in the continental 
USA and Alaska.

Breeds Jun 15 to 
Sep 30

PROBABILITY OF PRESENCE SUMMARY
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 
FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before using or attempting 
to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25.
To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score.

Breeding Season ( )

https://ecos.fws.gov/ecp/species/5960
https://ecos.fws.gov/ecp/species/2960
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 no data survey effort breeding season probability of presence

Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area.

Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Black-chinned 
Sparrow
BCC Rangewide 
(CON)

Costa's 
Hummingbird
BCC - BCR

Gila Woodpecker
BCC - BCR

Gilded Flicker
BCC Rangewide 
(CON)

Rufous-winged 
Sparrow
BCC Rangewide 
(CON)

Additional information can be found using the following links:

Birds of Conservation Concern https://www.fws.gov/program/migratory-birds/species
Measures for avoiding and minimizing impacts to birds https://www.fws.gov/library/ 
collections/avoiding-and-minimizing-incidental-take-migratory-birds
Nationwide conservation measures for birds https://www.fws.gov/sites/default/files/ 
documents/nationwide-standard-conservation-measures.pdf

https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf


05/09/2023   4

   

MIGRATORY BIRDS FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 
in your project area, view the Probability of Presence Summary. Additional measures or permits 
may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site.

What does IPaC use to generate the list of migratory birds that potentially occur in my 
specified location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 
requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the Rapid Avian Information 
Locator (RAIL) Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets.

Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link.

How do I know if a bird is breeding, wintering or migrating in my area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may query your location using the RAIL Tool and look 
at the range maps provided for birds in your area at the bottom of the profiles provided for each 
bird in your results. If a bird on your migratory bird species list has a breeding season associated 
with it, if that bird does occur in your project area, there may be nests present at some point 

https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://avianknowledge.net/index.php/beneficial-practices/
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/program/migratory-birds/species
http://www.avianknowledge.net/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/program/eagle-management
https://data.pointblue.org/apps/rail/
https://data.pointblue.org/apps/rail/
https://avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/apps/rail/
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1.

2.

3.

within the timeframe specified. If "Breeds elsewhere" is indicated, then the bird likely does not 
breed in your project area.

What are the levels of concern for migratory birds? 
Migratory birds delivered through IPaC fall into the following distinct categories of concern:

"BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands);
"BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and
"Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 
implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects 
For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring.

What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ "What does IPaC 
use to generate the migratory birds potentially occurring in my specified location". Please be 
aware this report provides the "probability of presence" of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the "no 

https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://fwsepermits.servicenowservices.com/fws
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data" indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 
should presence be confirmed. To learn more about conservation measures, visit the FAQ "Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds" at the bottom of your migratory bird trust resources page.
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WETLANDS
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 
404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of 
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to 
update our NWI data set. We recommend you verify these results with a site visit to determine 
the actual extent of wetlands on site.

WETLAND INFORMATION WAS NOT AVAILABLE WHEN THIS SPECIES LIST WAS GENERATED. 
PLEASE VISIT HTTPS://WWW.FWS.GOV/WETLANDS/DATA/MAPPER.HTML OR CONTACT THE FIELD 
OFFICE FOR FURTHER INFORMATION.

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://www.fws.gov/wetlands/data/mapper.HTML
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IPAC USER CONTACT INFORMATION
Agency: WestLand Engineering and Environmental Services
Name: Catherine Esquer
Address: 4001 E Paradise Falls Dr
City: Tucson
State: AZ
Zip: 85712
Email cesquer@westlandresources.com
Phone: 5202272253

LEAD AGENCY CONTACT INFORMATION
Lead Agency: Western Area Power Administration



 

 

APPENDIX B 
AGFD HDMS Online Review  



Arizona Environmental Online Review Tool Report

Arizona Game and Fish Department Mission
To conserve Arizona's diverse wildlife resources and manage for safe, compatible outdoor recreation

opportunities for current and future generations.

Project Name:
APS Bagdad Transmission Line

User Project Number:
2433.01

Project Description:
Construction of transmission line and supporting facilities 

Project Type:
Energy Storage/Production/Transfer, Energy Transfer, Power line/electric line (new)

Contact Person:
Catherine Esquer

Organization:
WestLand Engineering and Environmental Services

On Behalf Of:
CONSULTING

Project ID:
HGIS-17238

Please review the entire report for project type and/or species recommendations for the location
information entered. Please retain a copy for future reference.
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Disclaimer: 

1. This Environmental Review is based on the project study area that was entered. The report must be
updated if the project study area, location, or the type of project changes.

2. This is a preliminary environmental screening tool. It is not a substitute for the potential knowledge
gained by having a biologist conduct a field survey of the project area. This review is also not intended to
replace environmental consultation (including federal consultation under the Endangered Species Act),
land use permitting, or the Departments review of site-specific projects.

3. The Departments Heritage Data Management System (HDMS) data is not intended to include potential
distribution of special status species. Arizona is large and diverse with plants, animals, and
environmental conditions that are ever changing. Consequently, many areas may contain species that
biologists do not know about or species previously noted in a particular area may no longer occur there.
HDMS data contains information about species occurrences that have actually been reported to the
Department. Not all of Arizona has been surveyed for special status species, and surveys that have been
conducted have varied greatly in scope and intensity. Such surveys may reveal previously
undocumented population of species of special concern.

4. HabiMap Arizona data, specifically Species of Greatest Conservation Need (SGCN) under our State
Wildlife Action Plan (SWAP) and Species of Economic and Recreational Importance (SERI), represent
potential species distribution models for the State of Arizona which are subject to ongoing change,
modification and refinement. The status of a wildlife resource can change quickly, and the availability of
new data will necessitate a refined assessment.

Locations Accuracy Disclaimer:
Project locations are assumed to be both precise and accurate for the purposes of environmental review. The
creator/owner of the Project Review Report is solely responsible for the project location and thus the correctness
of the Project Review Report content.
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Recommendations Disclaimer:

1. The Department is interested in the conservation of all fish and wildlife resources, including those
species listed in this report and those that may have not been documented within the project vicinity as
well as other game and nongame wildlife.

2. Recommendations have been made by the Department, under authority of Arizona Revised Statutes
Title 5 (Amusements and Sports), 17 (Game and Fish), and 28 (Transportation).

3. Potential impacts to fish and wildlife resources may be minimized or avoided by the recommendations
generated from information submitted for your proposed project. These recommendations are preliminary
in scope, designed to provide early considerations on all species of wildlife.

4. Making this information directly available does not substitute for the Department's review of project
proposals, and should not decrease our opportunity to review and evaluate additional project information
and/or new project proposals.

5. Further coordination with the Department requires the submittal of this Environmental Review Report with
a cover letter and project plans or documentation that includes project narrative, acreage to be impacted,
how construction or project activity(s) are to be accomplished, and project locality information (including
site map). Once AGFD had received the information, please allow 30 days for completion of project
reviews. Send requests to:
Project Evaluation Program, Habitat Branch
Arizona Game and Fish Department
5000 West Carefree Highway
Phoenix, Arizona 85086-5000
Phone Number: (623) 236-7600
Fax Number: (623) 236-7366
Or
PEP@azgfd.gov

6. Coordination may also be necessary under the National Environmental Policy Act (NEPA) and/or
Endangered Species Act (ESA). Site specific recommendations may be proposed during further
NEPA/ESA analysis or through coordination with affected agencies
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Special Status Species Documented within 3 Miles of Project Vicinity

Scientific Name Common Name FWS USFS BLM NPL SGCN

Abutilon parishii Pima Indian Mallow SC S S SR

Anaxyrus microscaphus Arizona Toad SC S 1B

Bat Colony

Cicindela oregona maricopa Maricopa Tiger Beetle SC

Gila robusta Roundtail Chub SC S S 1A

Gopherus morafkai Sonoran Desert Tortoise CCA S S 1A

Heloderma suspectum Gila Monster 1A

Lithobates yavapaiensis Lowland Leopard Frog SC S S 1A

Macrotus californicus California Leaf-nosed Bat SC S 1B

Note: Status code definitions can be found at https://www.azgfd.com/wildlife/planning/wildlifeguidelines/statusdefinitions/
. 

Special Areas Documented that Intersect with Project Footprint as Drawn

Scientific Name Common Name FWS USFS BLM NPL SGCN

Important Connectivity Zone Wildlife Connectivity

Note: Status code definitions can be found at https://www.azgfd.com/wildlife/planning/wildlifeguidelines/statusdefinitions/
. 

Species of Greatest Conservation Need Predicted that Intersect with Project Footprint as Drawn, based on
Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Agosia chrysogaster Longfin Dace SC S 1B

Aix sponsa Wood Duck 1B

Ammospermophilus harrisii Harris' Antelope Squirrel 1B

Anaxyrus microscaphus Arizona Toad SC S 1B

Aquila chrysaetos Golden Eagle BGA S 1B

Aspidoscelis flagellicauda Gila Spotted Whiptail 1B

Baeolophus ridgwayi Juniper Titmouse 1C

Botaurus lentiginosus American Bittern 1B

Buteo regalis Ferruginous Hawk SC S 1B

Buteo swainsoni Swainson's Hawk 1C

Buteogallus anthracinus Common Black Hawk 1C

Calypte costae Costa's Hummingbird 1C

Catostomus clarkii Desert Sucker SC S S 1B

Catostomus insignis Sonora Sucker SC S S 1B

Coccyzus americanus Yellow-billed Cuckoo (Western DPS) LT S 1A

Colaptes chrysoides Gilded Flicker S 1B

Coluber bilineatus Sonoran Whipsnake 1B

Corynorhinus townsendii pallescens Pale Townsend's Big-eared Bat SC S S 1B
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Species of Greatest Conservation Need Predicted that Intersect with Project Footprint as Drawn, based on
Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Crotalus cerberus Arizona Black Rattlesnake 1B

Euderma maculatum Spotted Bat SC S S 1B

Eumops perotis californicus Greater Western Bonneted Bat SC S 1B

Falco peregrinus anatum American Peregrine Falcon SC S S 1A

Gila robusta Roundtail Chub SC S S 1A

Gopherus morafkai Sonoran Desert Tortoise CCA S S 1A

Haliaeetus leucocephalus Bald Eagle SC,
BGA

S S 1A

Heloderma suspectum Gila Monster 1A

Incilius alvarius Sonoran Desert Toad 1B

Kinosternon sonoriense sonoriense Desert Mud Turtle S 1B

Lasiurus blossevillii Western Red Bat S 1B

Lasiurus xanthinus Western Yellow Bat S 1B

Lithobates yavapaiensis Lowland Leopard Frog SC S S 1A

Lontra canadensis sonora Southwestern River Otter SC 1B

Macrotus californicus California Leaf-nosed Bat SC S 1B

Melanerpes uropygialis Gila Woodpecker 1B

Melospiza lincolnii Lincoln's Sparrow 1B

Melozone aberti Abert's Towhee S 1B

Micrathene whitneyi Elf Owl 1C

Micruroides euryxanthus Sonoran Coralsnake 1B

Myiarchus tyrannulus Brown-crested Flycatcher 1C

Myotis occultus Arizona Myotis SC S 1B

Myotis velifer Cave Myotis SC S 1B

Myotis yumanensis Yuma Myotis SC 1B

Nyctinomops femorosaccus Pocketed Free-tailed Bat 1B

Oreoscoptes montanus Sage Thrasher 1C

Oreothlypis luciae Lucy's Warbler 1C

Panthera onca Jaguar LE 1A

Passerculus sandwichensis Savannah Sparrow 1B

Setophaga petechia Yellow Warbler 1B

Sphyrapicus nuchalis Red-naped Sapsucker 1C

Sphyrapicus thyroideus Williamson's Sapsucker 1C

Spizella atrogularis Black-chinned Sparrow 1C

Spizella breweri Brewer's Sparrow 1C

Sturnella magna Eastern Meadowlark 1C

Tadarida brasiliensis Brazilian Free-tailed Bat 1B

Toxostoma lecontei LeConte's Thrasher S 1B

Troglodytes pacificus Pacific Wren 1B
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Species of Greatest Conservation Need Predicted that Intersect with Project Footprint as Drawn, based on
Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Vireo bellii arizonae Arizona Bell's Vireo 1B

Vireo vicinior Gray Vireo S 1C

Vulpes macrotis Kit Fox No
Status

1B

Species of Economic and Recreation Importance Predicted that Intersect with Project Footprint as Drawn

Scientific Name Common Name FWS USFS BLM NPL SGCN

Callipepla gambelii Gambel's Quail

Odocoileus hemionus Mule Deer

Ovis canadensis nelsoni Nelson Desert Bighorn Sheep

Pecari tajacu Javelina

Puma concolor Mountain Lion

Ursus americanus American Black Bear

Zenaida asiatica White-winged Dove

Zenaida macroura Mourning Dove

Project Type: Energy Storage/Production/Transfer, Energy Transfer, Power line/electric line (new)

Project Type Recommendations:
Minimize the potential introduction or spread of exotic invasive species, including aquatic and terrestrial plants, animals,
insects and pathogens. Precautions should be taken to wash and/or decontaminate all equipment utilized in the project
activities before entering and leaving the site. See the Arizona Department of Agriculture website for a list of prohibited
and restricted noxious weeds at https://www.invasivespeciesinfo.gov/unitedstates/az.shtml and the Arizona Native Plant
Society https://aznps.com/invas for recommendations on how to control. To view a list of documented invasive species or
to report invasive species in or near your project area visit iMapInvasives - a national cloud-based application for tracking
and managing invasive species at https://imap.natureserve.org/imap/services/page/map.html. 

To build a list: zoom to your area of interest, use the identify/measure tool to draw a polygon around your area of
interest, and select “See What’s Here” for a list of reported species. To export the list, you must have an
account and be logged in. You can then use the export tool to draw a boundary and export the records in a csv
file. 

 

The Department recommends that wildlife surveys are conducted to determine if noise-sensitive species occur within the
project area. Avoidance or minimization measures could include conducting project activities outside of breeding
seasons.
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For any powerlines built, proper design and construction of the transmission line is necessary to prevent or minimize risk
of electrocution of raptors, owls, vultures, and golden or bald eagles, which are protected under state and federal laws.
Limit project activities during the breeding season for birds, generally March through late August, depending on species
in the local area (raptors breed in early February through May). Conduct avian surveys to determine bird species that
may be utilizing the area and develop a plan to avoid disturbance during the nesting season. For underground
powerlines, trenches should be covered or back-filled as soon as possible. Incorporate escape ramps in ditches or
fencing along the perimeter to deter small mammals and herpetofauna (snakes, lizards, tortoise) from entering ditches. In
addition, indirect affects to wildlife due to construction (timing of activity, clearing of rights-of-way, associated bridges and
culverts, affects to wetlands, fences) should also be considered and mitigated.

Based on the project type entered, coordination with State Historic Preservation Office may be required
(https://azstateparks.com/).

Based on the project type entered, coordination with U.S. Fish and Wildlife Service (Migratory Bird Treaty Act) may be
required (https://www.fws.gov/office/arizona-ecological-services).

Vegetation restoration projects (including treatments of invasive or exotic species) should have a completed site-
evaluation plan (identifying environmental conditions necessary to re-establish native vegetation), a revegetation plan
(species, density, method of establishment), a short and long-term monitoring plan, including adaptive management
guidelines to address needs for replacement vegetation.

Project Location and/or Species Recommendations:
HDMS records indicate that one or more native plants listed on the Arizona Native Plant Law and Antiquities Act have
been documented within the vicinity of your project area. Please contact:
Arizona Department of Agriculture
1688 W Adams St.
Phoenix, AZ 85007
Phone: 602.542.4373
https://agriculture.az.gov/sites/default/files/Native%20Plant%20Rules%20-%20AZ%20Dept%20of%20Ag.pdf starts on
page 44

HDMS records indicate that one or more Listed, Proposed, or Candidate species or Critical Habitat (Designated or
Proposed) have been documented in the vicinity of your project. The Endangered Species Act (ESA) gives the US Fish
and Wildlife Service (USFWS) regulatory authority over all federally listed species. Please contact USFWS Ecological
Services Offices at https://www.fws.gov/office/arizona-ecological-services or:
 
Phoenix Main Office Tucson Sub-Office Flagstaff Sub-Office
9828 North 31st Avenue #C3 201 N. Bonita Suite 141 SW Forest Science Complex

Phoenix, AZ 85051-2517 Tucson, AZ 85745 2500 S. Pine Knoll Dr.

Phone: 602-242-0210 Phone: 520-670-6144 Flagstaff, AZ 86001

Fax: 602-242-2513 Fax: 520-670-6155 Phone: 928-556-2157

  Fax: 928-556-2121
 
 
 

HDMS records indicate that Sonoran Desert Tortoise have been documented within the vicinity of your project area.
Please review the Tortoise Handling Guidelines found at: https://www.azgfd.com/wildlife/nongamemanagement/tortoise/
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Analysis indicates that your project is located in the vicinity of an identified wildlife habitat connectivity feature.
The Statewide Wildlife Connectivity Assessment’s Important Connectivity Zones (ICZs) represent general areas
throughout the landscape which contribute the most to permeability of the whole landscape. ICZs may be used to help
identify, in part, areas where more discrete corridor modeling ought to occur. The reports provide recommendations for
opportunities to preserve or enhance permeability. Project planning and implementation efforts should focus on
maintaining and improving opportunities for wildlife permeability. For information pertaining to the linkage assessment
and wildlife species that may be affected, please refer
to: https://s3.amazonaws.com/azgfd-portal-wordpress/azgfd.wp/wp-
content/uploads/0001/01/23120719/ALIWCA_Final_Report_Perkl_2013_lowres.pdf.
Please contact the Project Evaluation Program (pep@azgfd.gov) for specific project recommendations.

Powered by TCPDF (www.tcpdf.org)
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Arizona Environmental Online Review Tool Report

Arizona Game and Fish Department Mission
To conserve Arizona's diverse wildlife resources and manage for safe, compatible outdoor recreation

opportunities for current and future generations.

Project Name:
169-5 Comms Site

User Project Number:
2433.01

Project Description:
Communication structure 

Project Type:
Communication, Antenna and/or communication dish installation, New structure/cell tower

Contact Person:
Catherine Esquer

Organization:
WestLand Engineering and Environmental Services

On Behalf Of:
OTHER_FED

Project ID:
HGIS-17405

Please review the entire report for project type and/or species recommendations for the location
information entered. Please retain a copy for future reference.
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Disclaimer: 

1. This Environmental Review is based on the project study area that was entered. The report must be
updated if the project study area, location, or the type of project changes.

2. This is a preliminary environmental screening tool. It is not a substitute for the potential knowledge
gained by having a biologist conduct a field survey of the project area. This review is also not intended to
replace environmental consultation (including federal consultation under the Endangered Species Act),
land use permitting, or the Departments review of site-specific projects.

3. The Departments Heritage Data Management System (HDMS) data is not intended to include potential
distribution of special status species. Arizona is large and diverse with plants, animals, and
environmental conditions that are ever changing. Consequently, many areas may contain species that
biologists do not know about or species previously noted in a particular area may no longer occur there.
HDMS data contains information about species occurrences that have actually been reported to the
Department. Not all of Arizona has been surveyed for special status species, and surveys that have been
conducted have varied greatly in scope and intensity. Such surveys may reveal previously
undocumented population of species of special concern.

4. HabiMap Arizona data, specifically Species of Greatest Conservation Need (SGCN) under our State
Wildlife Action Plan (SWAP) and Species of Economic and Recreational Importance (SERI), represent
potential species distribution models for the State of Arizona which are subject to ongoing change,
modification and refinement. The status of a wildlife resource can change quickly, and the availability of
new data will necessitate a refined assessment.

Locations Accuracy Disclaimer:
Project locations are assumed to be both precise and accurate for the purposes of environmental review. The
creator/owner of the Project Review Report is solely responsible for the project location and thus the correctness
of the Project Review Report content.
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Recommendations Disclaimer:

1. The Department is interested in the conservation of all fish and wildlife resources, including those
species listed in this report and those that may have not been documented within the project vicinity as
well as other game and nongame wildlife.

2. Recommendations have been made by the Department, under authority of Arizona Revised Statutes
Title 5 (Amusements and Sports), 17 (Game and Fish), and 28 (Transportation).

3. Potential impacts to fish and wildlife resources may be minimized or avoided by the recommendations
generated from information submitted for your proposed project. These recommendations are preliminary
in scope, designed to provide early considerations on all species of wildlife.

4. Making this information directly available does not substitute for the Department's review of project
proposals, and should not decrease our opportunity to review and evaluate additional project information
and/or new project proposals.

5. Further coordination with the Department requires the submittal of this Environmental Review Report with
a cover letter and project plans or documentation that includes project narrative, acreage to be impacted,
how construction or project activity(s) are to be accomplished, and project locality information (including
site map). Once AGFD had received the information, please allow 30 days for completion of project
reviews. Send requests to:
Project Evaluation Program, Habitat Branch
Arizona Game and Fish Department
5000 West Carefree Highway
Phoenix, Arizona 85086-5000
Phone Number: (623) 236-7600
Fax Number: (623) 236-7366
Or
PEP@azgfd.gov

6. Coordination may also be necessary under the National Environmental Policy Act (NEPA) and/or
Endangered Species Act (ESA). Site specific recommendations may be proposed during further
NEPA/ESA analysis or through coordination with affected agencies
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Special Status Species Documented within 2 Miles of Project Vicinity

Scientific Name Common Name FWS USFS BLM NPL SGCN

Echinomastus johnsonii Johnson's Fishhook Cactus SR

Note: Status code definitions can be found at https://www.azgfd.com/wildlife/planning/wildlifeguidelines/statusdefinitions/
. 

Special Areas Documented that Intersect with Project Footprint as Drawn

Scientific Name Common Name FWS USFS BLM NPL SGCN

Important Connectivity Zone Wildlife Connectivity

Note: Status code definitions can be found at https://www.azgfd.com/wildlife/planning/wildlifeguidelines/statusdefinitions/
. 

Species of Greatest Conservation Need Predicted that Intersect with Project Footprint as Drawn, based on
Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Ammospermophilus harrisii Harris' Antelope Squirrel 1B

Aquila chrysaetos Golden Eagle BGA S 1B

Calypte costae Costa's Hummingbird 1C

Colaptes chrysoides Gilded Flicker S 1B

Coluber bilineatus Sonoran Whipsnake 1B

Corynorhinus townsendii pallescens Pale Townsend's Big-eared Bat SC S S 1B

Euderma maculatum Spotted Bat SC S S 1B

Eumops perotis californicus Greater Western Bonneted Bat SC S 1B

Falco peregrinus anatum American Peregrine Falcon SC S S 1A

Gopherus morafkai Sonoran Desert Tortoise CCA S S 1A

Haliaeetus leucocephalus Bald Eagle SC,
BGA

S S 1A

Heloderma suspectum Gila Monster 1A

Incilius alvarius Sonoran Desert Toad 1B

Lasiurus xanthinus Western Yellow Bat S 1B

Lithobates yavapaiensis Lowland Leopard Frog SC S S 1A

Macrotus californicus California Leaf-nosed Bat SC S 1B

Melanerpes uropygialis Gila Woodpecker 1B

Micrathene whitneyi Elf Owl 1C

Micruroides euryxanthus Sonoran Coralsnake 1B

Myiarchus tyrannulus Brown-crested Flycatcher 1C

Myotis occultus Arizona Myotis SC S 1B

Myotis velifer Cave Myotis SC S 1B

Myotis yumanensis Yuma Myotis SC 1B

Nyctinomops femorosaccus Pocketed Free-tailed Bat 1B

Oreoscoptes montanus Sage Thrasher 1C
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Species of Greatest Conservation Need Predicted that Intersect with Project Footprint as Drawn, based on
Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Oreothlypis luciae Lucy's Warbler 1C

Panthera onca Jaguar LE 1A

Spizella breweri Brewer's Sparrow 1C

Tadarida brasiliensis Brazilian Free-tailed Bat 1B

Vireo bellii arizonae Arizona Bell's Vireo 1B

Vulpes macrotis Kit Fox No
Status

1B

Species of Economic and Recreation Importance Predicted that Intersect with Project Footprint as Drawn

Scientific Name Common Name FWS USFS BLM NPL SGCN

Callipepla gambelii Gambel's Quail

Odocoileus hemionus Mule Deer

Pecari tajacu Javelina

Puma concolor Mountain Lion

Zenaida asiatica White-winged Dove

Zenaida macroura Mourning Dove

Project Type: Communication, Antenna and/or communication dish installation, New structure/cell tower

Project Type Recommendations:
Consider impacts of outdoor lighting on wildlife and develop measures or alternatives that can be taken to increase
human safety while minimizing potential impacts to wildlife. Conduct wildlife surveys to determine species within project
area, and evaluate proposed activities based on species biology and natural history to determine if artificial lighting may
disrupt behavior patterns or habitat use. Use only the minimum amount of light needed for safety. Narrow spectrum bulbs
should be used as often as possible to lower the range of species affected by lighting. All lighting should be shielded,
canted, or cut to ensure that light reaches only areas needing illumination.

Consider tower designs and/or modifications that reduce or eliminate impacts to migratory birds (i.e. free standing,
minimally lighted structures).

Minimize the potential introduction or spread of exotic invasive species, including aquatic and terrestrial plants, animals,
insects and pathogens. Precautions should be taken to wash and/or decontaminate all equipment utilized in the project
activities before entering and leaving the site. See the Arizona Department of Agriculture website for a list of prohibited
and restricted noxious weeds at https://www.invasivespeciesinfo.gov/unitedstates/az.shtml and the Arizona Native Plant
Society https://aznps.com/invas for recommendations on how to control. To view a list of documented invasive species or
to report invasive species in or near your project area visit iMapInvasives - a national cloud-based application for tracking
and managing invasive species at https://imap.natureserve.org/imap/services/page/map.html. 

To build a list: zoom to your area of interest, use the identify/measure tool to draw a polygon around your area of
interest, and select “See What’s Here” for a list of reported species. To export the list, you must have an
account and be logged in. You can then use the export tool to draw a boundary and export the records in a csv
file. 
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The Department recommends that wildlife surveys are conducted to determine if noise-sensitive species occur within the
project area. Avoidance or minimization measures could include conducting project activities outside of breeding
seasons.

Based on the project type entered, coordination with State Historic Preservation Office may be required
(https://azstateparks.com/).

Based on the project type entered, coordination with U.S. Fish and Wildlife Service (Migratory Bird Treaty Act) may be
required (https://www.fws.gov/office/arizona-ecological-services).

Vegetation restoration projects (including treatments of invasive or exotic species) should have a completed site-
evaluation plan (identifying environmental conditions necessary to re-establish native vegetation), a revegetation plan
(species, density, method of establishment), a short and long-term monitoring plan, including adaptive management
guidelines to address needs for replacement vegetation.

Project Location and/or Species Recommendations:
HDMS records indicate that one or more native plants listed on the Arizona Native Plant Law and Antiquities Act have
been documented within the vicinity of your project area. Please contact:
Arizona Department of Agriculture
1688 W Adams St.
Phoenix, AZ 85007
Phone: 602.542.4373
https://agriculture.az.gov/sites/default/files/Native%20Plant%20Rules%20-%20AZ%20Dept%20of%20Ag.pdf starts on
page 44

Analysis indicates that your project is located in the vicinity of an identified wildlife habitat connectivity feature.
The Statewide Wildlife Connectivity Assessment’s Important Connectivity Zones (ICZs) represent general areas
throughout the landscape which contribute the most to permeability of the whole landscape. ICZs may be used to help
identify, in part, areas where more discrete corridor modeling ought to occur. The reports provide recommendations for
opportunities to preserve or enhance permeability. Project planning and implementation efforts should focus on
maintaining and improving opportunities for wildlife permeability. For information pertaining to the linkage assessment
and wildlife species that may be affected, please refer
to: https://s3.amazonaws.com/azgfd-portal-wordpress/azgfd.wp/wp-
content/uploads/0001/01/23120719/ALIWCA_Final_Report_Perkl_2013_lowres.pdf.
Please contact the Project Evaluation Program (pep@azgfd.gov) for specific project recommendations.
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Arizona Environmental Online Review Tool Report

Arizona Game and Fish Department Mission
To conserve Arizona's diverse wildlife resources and manage for safe, compatible outdoor recreation

opportunities for current and future generations.

Project Name:
Pete Smith Peak

User Project Number:
2433.01

Project Description:
New communication structure at existing facility

Project Type:
Communication, Cell or communication tower including access roads, New tower

Contact Person:
Catherine Esquer

Organization:
WestLand Engineering and Environmental Services

On Behalf Of:
OTHER_FED

Project ID:
HGIS-19187

Please review the entire report for project type and/or species recommendations for the location
information entered. Please retain a copy for future reference.
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Disclaimer:

1. This Environmental Review is based on the project study area that was entered. The report must be
updated if the project study area, location, or the type of project changes.

2. This is a preliminary environmental screening tool. It is not a substitute for the potential knowledge
gained by having a biologist conduct a field survey of the project area. This review is also not intended to
replace environmental consultation (including federal consultation under the Endangered Species Act),
land use permitting, or the Departments review of site-specific projects.

3. The Departments Heritage Data Management System (HDMS) data is not intended to include potential
distribution of special status species. Arizona is large and diverse with plants, animals, and
environmental conditions that are ever changing. Consequently, many areas may contain species that
biologists do not know about or species previously noted in a particular area may no longer occur there.
HDMS data contains information about species occurrences that have actually been reported to the
Department. Not all of Arizona has been surveyed for special status species, and surveys that have been
conducted have varied greatly in scope and intensity. Such surveys may reveal previously
undocumented population of species of special concern.

4. Arizona Wildlife Conservation Strategy (AWCS), specifically Species of Greatest Conservation Need
(SGCN), represent potential species distribution models for the State of Arizona which are subject to
ongoing change, modification and refinement. The status of a wildlife resource can change quickly, and
the availability of new data will necessitate a refined assessment. 

Locations Accuracy Disclaimer:
Project locations are assumed to be both precise and accurate for the purposes of environmental review. The
creator/owner of the Project Review Report is solely responsible for the project location and thus the correctness
of the Project Review Report content.
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Recommendations Disclaimer:

1. The Department is interested in the conservation of all fish and wildlife resources, including those
species listed in this report and those that may have not been documented within the project vicinity as
well as other game and nongame wildlife.

2. Recommendations have been made by the Department, under authority of Arizona Revised Statutes
Title 5 (Amusements and Sports), 17 (Game and Fish), and 28 (Transportation).

3. Potential impacts to fish and wildlife resources may be minimized or avoided by the recommendations
generated from information submitted for your proposed project. These recommendations are preliminary
in scope, designed to provide early considerations on all species of wildlife.

4. Making this information directly available does not substitute for the Department's review of project
proposals, and should not decrease our opportunity to review and evaluate additional project information
and/or new project proposals.

5. Further coordination with the Department requires the submittal of this Environmental Review Report with
a cover letter and project plans or documentation that includes project narrative, acreage to be impacted,
how construction or project activity(s) are to be accomplished, and project locality information (including
site map). Once AGFD had received the information, please allow 30 days for completion of project
reviews. Send requests to:
Project Evaluation Program, Habitat Branch
Arizona Game and Fish Department
5000 West Carefree Highway
Phoenix, Arizona 85086-5000
Phone Number: (623) 236-7600
Fax Number: (623) 236-7366
Or
PEP@azgfd.gov

6. Coordination may also be necessary under the National Environmental Policy Act (NEPA) and/or
Endangered Species Act (ESA). Site specific recommendations may be proposed during further
NEPA/ESA analysis or through coordination with affected agencies
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Special Status Species Documented within 2 Miles of Project Vicinity

Scientific Name Common Name FWS USFS BLM NPL SGCN

Aquila chrysaetos Golden Eagle BGA S 2

Lichanura roseofusca Rosy Boa

Mammillaria viridiflora Varied Fishhook Cactus SR

Note: Status code definitions can be found at https://www.azgfd.com/wildlife/planning/wildlifeguidelines/statusdefinitions/
. 

Special Areas Documented that Intersect with Project Footprint as Drawn

Scientific Name Common Name FWS USFS BLM NPL SGCN

Important Connectivity Zone Wildlife Connectivity

Note: Status code definitions can be found at https://www.azgfd.com/wildlife/planning/wildlifeguidelines/statusdefinitions/
. 

Species of Greatest Conservation Need Predicted that Intersect with Project Footprint as Drawn, based on
Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Aquila chrysaetos Golden Eagle S 2

Asio otus Long-eared Owl 2

Auriparus flaviceps Verdin 2

Calypte costae Costa's Hummingbird 2

Campylorhynchus brunneicapillus Cactus Wren 2

Colaptes chrysoides Gilded Flicker S 2

Coluber bilineatus Sonoran Whipsnake 2

Corynorhinus townsendii pallescens Pale Townsend's Big-eared Bat SC S S 1

Empidonax wrightii Gray Flycatcher 2

Eumops perotis californicus Greater Western Bonneted Bat

Falco mexicanus Prairie Falcon 2

Falco peregrinus anatum American Peregrine Falcon

Falco sparverius American Kestrel 2

Gopherus morafkai Sonoran Desert Tortoise CCA S S 1

Lanius ludovicianus Loggerhead Shrike SC 2

Lasiurus xanthinus Western Yellow Bat S 2

Megascops kennicottii Western Screech-owl

Melanerpes uropygialis Gila Woodpecker 2

Myotis thysanodes Fringed Myotis SC 2

Myotis velifer Cave Myotis SC S 2

Myotis yumanensis Yuma Myotis SC 2

Nyctinomops femorosaccus Pocketed Free-tailed Bat 2

Phrynosoma solare Regal Horned Lizard 2

Pooecetes gramineus Vesper Sparrow 2
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Species of Greatest Conservation Need Predicted that Intersect with Project Footprint as Drawn, based on
Predicted Range Models

Scientific Name Common Name FWS USFS BLM NPL SGCN

Spizella breweri Brewer's Sparrow 2

Tadarida brasiliensis Brazilian Free-tailed Bat

Species of Economic and Recreation Importance Predicted that Intersect with Project Footprint as Drawn

Scientific Name Common Name FWS USFS BLM NPL SGCN

Callipepla gambelii Gambel's Quail

Odocoileus hemionus Mule Deer

Ovis canadensis mexicana Mexicana Desert Bighorn Sheep

Pecari tajacu Javelina

Puma concolor Mountain Lion

Zenaida asiatica White-winged Dove

Zenaida macroura Mourning Dove

Project Type: Communication, Cell or communication tower including access roads, New tower

Project Type Recommendations:
Consider impacts of outdoor lighting on wildlife and develop measures or alternatives that can be taken to increase
human safety while minimizing potential impacts to wildlife. Conduct wildlife surveys to determine species within project
area, and evaluate proposed activities based on species biology and natural history to determine if artificial lighting may
disrupt behavior patterns or habitat use. Use only the minimum amount of light needed for safety. Narrow spectrum bulbs
should be used as often as possible to lower the range of species affected by lighting. All lighting should be shielded,
canted, or cut to ensure that light reaches only areas needing illumination.

Consider tower designs and/or modifications that reduce or eliminate impacts to migratory birds (i.e. free standing,
minimally lighted structures).

Minimize the potential introduction or spread of exotic invasive species, including aquatic and terrestrial plants, animals,
insects and pathogens. Precautions should be taken to wash and/or decontaminate all equipment utilized in the project
activities before entering and leaving the site. See the Arizona Department of Agriculture website for a list of prohibited
and restricted noxious weeds at https://www.invasivespeciesinfo.gov/unitedstates/az.shtml and the Arizona Native Plant
Society https://aznps.com/invas for recommendations on how to control. To view a list of documented invasive species or
to report invasive species in or near your project area visit iMapInvasives - a national cloud-based application for tracking
and managing invasive species at https://imap.natureserve.org/imap/services/page/map.html. 

To build a list: zoom to your area of interest, use the identify/measure tool to draw a polygon around your area of
interest, and select “See What’s Here” for a list of reported species. To export the list, you must have an
account and be logged in. You can then use the export tool to draw a boundary and export the records in a csv
file. 

 

The Department recommends that wildlife surveys are conducted to determine if noise-sensitive species occur within the
project area. Avoidance or minimization measures could include conducting project activities outside of breeding
seasons.
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Based on the project type entered, coordination with State Historic Preservation Office may be required
(https://azstateparks.com/).

Based on the project type entered, coordination with U.S. Fish and Wildlife Service (Migratory Bird Treaty Act) may be
required (https://www.fws.gov/office/arizona-ecological-services).

Vegetation restoration projects (including treatments of invasive or exotic species) should have a completed site-
evaluation plan (identifying environmental conditions necessary to re-establish native vegetation), a revegetation plan
(species, density, method of establishment), a short and long-term monitoring plan, including adaptive management
guidelines to address needs for replacement vegetation.

Project Location and/or Species Recommendations:
HDMS records indicate that one or more native plants listed on the Arizona Native Plant Law and Antiquities Act have
been documented within the vicinity of your project area. Please contact:
Arizona Department of Agriculture
1688 W Adams St.
Phoenix, AZ 85007
Phone: 602.542.4373
https://agriculture.az.gov/sites/default/files/Native%20Plant%20Rules%20-%20AZ%20Dept%20of%20Ag.pdf starts on
page 44

HDMS records indicate that one or more Listed, Proposed, or Candidate species or Critical Habitat (Designated or
Proposed) have been documented in the vicinity of your project. The Endangered Species Act (ESA) gives the US Fish
and Wildlife Service (USFWS) regulatory authority over all federally listed species. Please contact USFWS Ecological
Services Offices at https://www.fws.gov/office/arizona-ecological-services or:
 
Phoenix Main Office Tucson Sub-Office Flagstaff Sub-Office
9828 North 31st Avenue #C3 201 N. Bonita Suite 141 SW Forest Science Complex

Phoenix, AZ 85051-2517 Tucson, AZ 85745 2500 S. Pine Knoll Dr.

Phone: 602-242-0210 Phone: 520-670-6144 Flagstaff, AZ 86001

Fax: 602-242-2513 Fax: 520-670-6155 Phone: 928-556-2157

  Fax: 928-556-2121
 
 
 

Analysis indicates that your project is located in the vicinity of an identified wildlife habitat connectivity feature.
The Statewide Wildlife Connectivity Assessment’s Important Connectivity Zones (ICZs) represent general areas
throughout the landscape which contribute the most to permeability of the whole landscape. ICZs may be used to help
identify, in part, areas where more discrete corridor modeling ought to occur. The reports provide recommendations for
opportunities to preserve or enhance permeability. Project planning and implementation efforts should focus on
maintaining and improving opportunities for wildlife permeability. For information pertaining to the linkage assessment
and wildlife species that may be affected, please refer
to: https://s3.amazonaws.com/azgfd-portal-wordpress/azgfd.wp/wp-
content/uploads/0001/01/23120719/ALIWCA_Final_Report_Perkl_2013_lowres.pdf.
Please contact the Project Evaluation Program (pep@azgfd.gov) for specific project recommendations.
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Photo 1.  
 
Representative Arizona Upland 
Subdivision of Sonoran 
Desertscrub, near the proposed 
interconnect location and 
southern terminus of the 
proposed transmission line. This 
vegetation community makes up 
the majority of the Action Area.  

   

 

 

Photo 2.  
 
Representative riparian 
scrubland associated with Bridle 
Creek within the Action Area 
along the proposed 
transmission line ROW.  
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MPP-Q01 Interconnection Project  
Biological Assessment 

Appendix C 
Photopage 2 

 

 

 

Photo 3.  
 
North Fork of the Santa Maria 
River, north of its confluence 
with Bridle Creek, looking West. 
Large patch of upland-
associated shrub habitat west of 
the river channel. Mesquite and 
burrobrush dominant, with 
sparse canopy cover.  

   

 

 

Photo 4.  
 
North Fork of the Santa Maria 
River, north of its confluence 
with Bridle Creek, looking 
Southwest. Upland-associated 
shrub species (burrobrush and 
desert broom) dominant with 
Goodding’s willow and seep 
willow sparsely distributed along 
the river channel.  
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Photo 5.  
 
Representative photo of 
Sonoran desertscrub habitat at 
the proposed 169-5 microwave 
tower location.  

 

 

Photo 6.  
 
Existing Pete Smith Peak 
communications facilities, where 
a new microwave tower is 
proposed. This area contains 
the Interior Chapparal 
vegetation community.  
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United States Department of the Interior 
Fish and Wildlife Service 

Arizona Ecological Services Office 
9828 North 31st Avenue, Suite C3 

Phoenix, Arizona 85051 
Telephone: (602) 242-0210 Fax: (602) 242-2513 

 
 

United States Department of the Interior 
Fish and Wildlife Service 

Arizona Ecological Services Office 
9828 North 31st Avenue, Suite C3 

Phoenix, Arizona 85051 
Telephone: (602) 242-0210 Fax: (602) 242-2513 

 

In reply refer to: 
AESO/SE 
2023-0078714-NEPA-001 

May 24, 2023 

 
Matthew Pollock, NEPA Document Manager 
Western Area Power Administration, Desert Southwest Region 
Post Office Box 6457 
Phoenix, Arizona 85005 

RE: WAPA MPP-Q01 Interconnection Project 
 
Dear Matthew Pollock: 
 
Thank you for the opportunity to provide comments during the scoping process for the MPP-Q01 
Interconnection Project. We received your scoping letter on April 7, 2023, via email. Western 
Area Power Administration (WAPA) is proposing to approve Arizona Public Service’s (APS) 
interconnection request and enter into an agreement associated with constructing a new 
transmission line that would interconnect with the Mead-Perkins 525 kilovolt (kV) transmission 
line, operated, and maintained by WAPA. APS proposes to build, operate, and maintain a 14-
mile (22.5-kilometer) long 115 kV or 230 kV transmission line from southeast of the intersection 
of U.S. Route 93 and State Route (SR) 97, north to approximately one mile (1.6 kilometers) west 
of the SR 97 and SR 96 intersection near Bagdad, Arizona. Additionally, the project involves 
constructing a 500 kV switchyard, two substations, and a microwave tower, and installing a fiber 
optic cable along the proposed transmission line. 
 
The project area includes 267 acres (108 hectares [ha]) of State Trust Land managed by the 
Arizona State Land Department, less than one acre (less than 0.04 ha) of land managed by the 
Bureau of Land Management, and 37 acres (15 ha) of private lands. The proposed route of the 
transmission line would cross the Santa Maria River one time and a tributary, Bridle Creek, four 
times. 
 
The project area contains potential habitats for several species protected under the Endangered 
Species Act of 1973, as amended (16 U.S.C. 1531 et seq.). Species that occur or potentially 
occur in the riparian areas of the project area are the threatened western yellow-billed cuckoo 
(Coccyzus americanus; cuckoo), the endangered southwestern willow flycatcher (Empidonax 



Matthew Pollock, NEPA Document Manager 2 

traillii extimus; flycatcher), the threatened northern Mexican gartersnake (Thamnophis eques 
megalops; gartersnake), and the monarch butterfly (Danaus plexippus; monarch), a candidate 
species. Cuckoos and flycatchers may use riparian habitat in the project area for migration, 
breeding, foraging, and commuting. Gartersnakes may use riparian habitat in the project area 
during all stages in their lifecycle. Monarchs may breed on milkweeds and feed on nectar from 
milkweeds and other flowering plants in the project area. 
 
We offer the following comments on the proposed action: 
 

• We recommend minimizing effects on natural habitat by collocating the project with 
existing linear infrastructure (e.g., roads, other utilities) as much as practicable. 

• We recommend minimizing riparian habitat removal during project construction to 
minimize potential effects to cuckoo, flycatchers, and gartersnakes.  

• We recommend designing the project such that maintenance of the transmission line 
would minimize potential effects to cuckoo, flycatcher, and gartersnake habitat. 

• We recommend timing construction and maintenance activities in and near potential 
cuckoo and flycatcher habitat to avoid disturbing these species during the breeding 
season (May 15 to September 30 for cuckoo and April 15 to August 15 for flycatcher). 

• We recommend minimizing ground disturbance in riparian habitat during project 
construction and maintenance to minimize potential effects to gartersnakes. 

• We recommend considering the potential for migratory bird collisions with the new 
transmission line and implementing appropriate measures. Additional information on 
these measures is on the Beneficial Practices: Power Lines website. 

• We recommend using native plants in restoration areas and, when appropriate, 
considering including plants to benefit native pollinators. 

• We recommend avoiding the use of pesticides during maintenance activities to minimize 
effects to monarchs and other pollinators. If avoidance is not practicable, we recommend 
minimizing their use by implementing non-chemical pest management and timing 
management to avoid when monarchs are likely using the area and when flowers are 
blooming. Additional information is available on the Timing Management in Monarch 
Breeding Habitat website. 

 
Certain project activities may also affect species protected under the Migratory Bird Treaty Act 
(MBTA) of 1918, as amended (16 U.S.C. sec. 703-712) and/or bald and golden eagles protected 
under the Bald and Golden Eagle Protection Act of 1940 (Eagle Act; 16 U.S.C. 668-668d). The 
MBTA prohibits the intentional taking, killing, possession, transportation, and importation of 
migratory birds, their eggs, parts, and nests, without authorization of the U.S. Fish and Wildlife 
Service (FWS). The Eagle Act prohibits anyone, without a FWS permit, from taking (including 
disturbing) eagles, including their parts, nests, or eggs. If this project may affect migratory birds 
and/or eagles, we recommend seeking our technical assistance to identify available conservation 
measures that you may be able to incorporate into your project. 
 
You can find more information on the MBTA and available permits on the FWS Migratory Bird 
Program website. For information on protections for bald eagles, please refer to the FWS's 
National Bald Eagle Management Guidelines (72 FR 31156) and regulatory definition of the 
term "disturb" (72 FR 31132) published in the Federal Register on June 5, 2007, as well at the 

https://www.fws.gov/story/incidental-take-beneficial-practices-power-lines
https://xerces.org/sites/default/files/2019-10/18-010-02_Timing-Management-in-Western-Monarch-Habitat.pdf
https://xerces.org/sites/default/files/2019-10/18-010-02_Timing-Management-in-Western-Monarch-Habitat.pdf
https://www.fws.gov/program/migratory-birds
https://www.fws.gov/program/migratory-birds
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Conservation Assessment and Strategy for the Bald Eagle in Arizona (Southwestern Bald Eagle 
Management Committee website). 
 
In keeping with our trust responsibilities to American Indian Tribes, by copy of this letter we are 
notifying Tribes that this proposed action may affect and encourage you to invite the Bureau of 
Indian Affairs to participate in the review of your proposed action. We also encourage you to 
coordinate the review of this project with the Arizona Game and Fish Department. 

We appreciate the opportunity to provide comments and look forward to continued cooperation 
and coordination with you. Please refer to the consultation number, 2023-0078714-NEPA-001 
in future correspondence concerning this project. If you require further assistance or you have 
any questions, please contact Jessica Miller (Jessica_Miller@fws.gov) or Shaula Hedwall 
(Shaula_Hedwall@fws.gov). 
 

Sincerely, 

for Heather Whitlaw 
Field Supervisor 

cc (electronic): 
Chief, Habitat Branch, Arizona Game and Fish Department, Phoenix, AZ 
Regional Supervisor, Arizona Game and Fish Department, Kingman, AZ 
Wildlife Biologist, Bureau of Land Management, Kingman, AZ (Attn: Joelle Acton) 
Assistant Field Supervisor, U.S. Fish and Wildlife Service, Phoenix, AZ 
Fish and Wildlife Biologist, U.S. Fish and Wildlife Service, Flagstaff, AZ (Attn: Greg 

Beatty) 
Fish and Wildlife Biologist, U.S. Fish and Wildlife Service, Tucson, AZ (Attn: Meaghan 

Conway) 
Fish and Wildlife Biologist, U.S. Fish and Wildlife Service, Tucson, AZ (Attn: Jeff Servoss) 
Director, Cultural Resource Center, Chemehuevi Tribe, Havasu Lake, CA 
Director, Hopi Cultural Preservation Office, Hopi Tribe, Kykotsmovi, AZ 
Director, Tribal Historic Preservation Office, Hualapai Tribe, Peach Springs, AZ 
Director, Aha Kakav Cultural Society, Fort Mohave Indian Tribe, Mohave Valley, AZ 
Director, Historic Preservation and Archaeology Department, San Carlos Apache Tribe, San 

Carlos, AZ 
Director, Apache Cultural Program, Yavapai-Apache Nation, Camp Verde, AZ 
Director, Yavapai Cultural Program, Yavapai-Apache Nation, Camp Verde, AZ 
Tribal Secretary, Havasupai Tribe, Supai, AZ 
Environmental Protection Officer, Environmental Quality Services, Western Regional 

Office, Bureau of Indian Affairs, Phoenix, AZ 

 

http://www.swbemc.org/
http://www.swbemc.org/
mailto:Jessica_Miller@fws.gov
mailto:Shaula_Hedwall@fws.gov
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Visual Simulations 
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Visual Simulations 
Appendix F 

Photopage 1 
 

 
Photo 1. View from Key Observation Point 1 located on the west side of US 93 approximately 1 mile southeast of the 
proposed 169-5 microwave tower location, looking southwest towards Pete Smith Peak. Proposed Project structures 
are not visible. 

 
Photo 2. View from Key Observation Point 1 with the 169-5 Microwave Tower visible. 
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Visual Simulations 
Appendix F 

Photopage 2 
 

 
Photo 3. View from Key Observation Point 2 is located on the west side of US 93 approximately 1 mile south of the 
southern terminus of the proposed transmission line, TS-01 substation, and MPP-Q01 switchyard. Proposed Project 
structures are not visible. 

 
Photo 4. View from Key Observation Point 2 with the proposed Project structures visible. 
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Visual Simulations 
Appendix F 

Photopage 3 
 

 
Photo 5. View from Key Observation Point 3 is located on the north side of SR 97, at one of the rural roads leading to the 
“wildcat” community west of the proposed transmission line, looking east. Proposed Project structures are not visible. 

 
Photo 6. View from Key Observation Point 3 with the proposed Project structures visible. 
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Visual Simulations 
Appendix F 

Photopage 4 
 

 
Photo 7. View from Key Observation Point 4 is located on the south side of SR 97, looking west towards the 
proposed transmission line approximately 0.3 mile away. Proposed Project structures are not visible. 

 
Photo 8. View from Key Observation Point 4 with the proposed Project structures visible. 
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Visual Simulations 
Appendix F 

Photopage 5 
 

 
Photo 9. View from Key Observation Point 5 is located on the west side of SR 96, approximately 1 mile south of the 
northern terminus of the proposed transmission line and TS-02 substation, looking southeast as the proposed 
transmission corridor crosses the highway. Proposed Project structures are not visible. 

 
Photo 10. View from Key Observation Point 5 with the proposed Project structures visible. 
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	Chapter 1-General Requirements
	SECTION 1.1 – GENERAL CONDITIONS
	1.1.1   STANDARDS AND PROJECT SPECIFICATIONS:
	1. GENERAL:  WAPA uses standards and project specifications for constructing substation, transmission line and other miscellaneous construction projects.  The standards, project specifications, standard drawings and project drawings together completel...
	2. STANDARDS:  The Standards contain general requirements for constructing substation and transmission line projects and specify material, and quality requirements applicable to WAPA construction projects.
	3. PROJECT SPECIFICATIONS:  Project Specifications are issued to describe the specific requirements for each construction project.  The Specifications may list requirements in addition to the Standards and may list requirements that modify or take exc...
	4. BIDDING SCHEDULE:  The Bidding Schedule is listed in Section B of the contract.  If the Bidding Schedule contains a single item for the entire project, then the cost of performing work under the contract shall be included in the single item.  If th...
	5. APPLICABILITY OF STANDARDS:  Use only the portions of each Standard that are relevant to work described in the Project Specifications.
	6. CONFLICT IN REQUIREMENTS:  If a conflict occurs between the project specifications and the standards, the project specifications shall govern.

	1.1.2   GENERAL DEFINITIONS:
	1.1.3   COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK:
	1. PROSECUTION OF THE WORK:  Sequence of operations, method of operation and the forces employed shall be subject to the COR's approval
	2. SAFETY AND HEALTH PROGRAM:  Prior to start of field construction operations at the worksite, the Contractor shall submit a Safety and Health Program as specified under Section 1.4, “Safety and Health”.
	3. OUTAGE RESTRICTIONS:  WAPA’s substations and transmission lines are under the jurisdiction of WAPA's power operation and maintenance staff and are subject to their standard operating procedures and regulations.  Provisions will be made to de-energi...
	4. SUBMITTAL FORMAT AND APPROVAL REVIEW TIME:  All submittals shall include the WAPA contract number, WAPA project title and the Bidding Schedule Contract Line Item Number (CLIN).  The standards and project specifications list approval times for submi...

	1.1.4   CONSTRUCTION PROGRAM:
	1. GENERAL:  Submit a construction program for approval in accordance with the contract clause titled “Schedules for Construction Contracts”.  Pending approval of the program, proceed with work in accordance with the proposed construction program.
	2. ESTIMATE OF EARNINGS:  Construction program shall show the percentage of work for each line item or portion of work scheduled for completion each month and include an estimate of earnings by months.
	3. SUBMITTALS:
	4. FORMAT AND DETAIL:  Construction program shall show in detail the Contractor's schedule of operations and shall provide for orderly performance of the work.  Construction program shall show the following:

	1.1.5   CONSTRUCTION SURVEYS:
	1. GENERAL:  When required, the Contractor shall:
	2. SUBMITTALS:
	3. PERSONNEL QUALIFICATIONS:  Survey work shall be done under the direction of a qualified surveyor or engineer approved by the COR.
	4. EQUIPMENT AND MATERIAL:  Furnish all labor, equipment, supervision, transportation, operation supplies and incidentals for the work.
	5. RECORDS:  Survey notes that show field procedures and field data shall be recorded and certified by the person in charge of the survey work.
	6. DATA COLLECTORS:  If data collectors are utilized in conjunction with total station equipment, the COR shall be provided with a certified copy of the data collector dump and the computer printout of the survey calculations showing initial and final...
	7. FIELD BOOKS:  If field books are utilized in conjunction with conventional equipment, the original field notes, computations and other records for the purpose of layout and quantity surveys shall be recorded in duplicating field books.  Immediately...
	8. DIFFERING CONDITIONS:  Conditions encountered during construction that are different from those represented on the Drawings shall be brought to the attention of WAPA's Field Representative.  Once verified by WAPA's Field Representative, the Contrac...
	9. CLEANUP:  Except for permanent survey markers and material that locate proposed facilities, stakes, pins, rebar, spikes and other material shall be removed from the surface and within the top 15-inches of the topsoil as a part of final cleanup.
	10. ACCESS ROADS:  Stake and mark WAPA provided access road rights-of-way in accordance with the legal descriptions and tract plats furnished by WAPA.
	11. DEGREE OF ACCURACY:
	(a) Stake auger points for footings and construct the transmission line towers to plus or minus 1/10th-foot of the base elevation shown on the plan and profile drawings.
	(b) Recover structure sites and verify or re-establish the horizontal location of tangent structures sites; and insure the centerline point of each transmission line structure site is within 0.2-foot of the true tangent line between P.I.'s and within ...
	(c) Verify that the ahead and back span lengths at recovered tangent structure sites agree with the plan and profile drawings.  The results, including the magnitude of any difference, shall be given to the COR prior to foundation construction.
	(a) Recover structure sites and verify or re-establish the horizontal location of tangent structure sites; and insure the centerline point of each transmission line structure site is within 0.2-foot of the true tangent line between P.I.'s and within p...
	(b) Verify that the ahead and back span lengths at recovered tangent structure sites agree with the plan and profile drawings.  The results, including the magnitude of any differences, shall be given to the COR prior to foundation construction.
	(c) Stake auger points for the footings or structures and, if required, the guys for tangent and P.I. structures.  Guys shall be located with an accuracy of plus or minus 1-foot (1.0).  The accuracies shall be measured from angle points shown on the p...


	1.1.6   BREAKDOWN OF CONTRACT PRICES:
	1. GENERAL:  In addition to the requirements of the contract clause titled “Payments Under Fixed Price Construction Contracts”, the Contractor shall submit a detailed breakdown of the total contract price.
	2. SUBMITTALS:  The price breakdown shall be submitted to the COR designated in this contract within 30-calendar days after the date of notice to proceed.
	3. FORMAT AND DETAIL:  The breakdown of contract costs shall be arranged by bid item with a further, more detailed division into the various kinds of work which make up the bid item.  Contract costs shall be furnished for each bid item detailing the v...
	4. FORMS:  WAPA may furnish forms for the Contractors use in providing the cost breakdown.

	SECTION 1.2 – MATERIAL
	1.2.1   SECURITY REQUIREMENTS REGARDING MATERIAL AND EQUIPMENT STORAGE:
	1.2.2   GOVERNMENT-FURNISHED PROPERTY:
	1. ESTIMATED DELIVERY DATES:  Estimated delivery dates are provided for developing a construction program.  These delivery dates are not guaranteed, but WAPA will make reasonable efforts to secure delivery of the items within the time period shown.
	2. ESTIMATED COSTS:  Estimated costs are provided so bidders may include applicable Federal, State and local taxes and duties on Government-furnished material.  These costs are not guaranteed but are WAPA's best estimates at time of bidding.
	3. POINTS OF DELIVERY:  Load and haul material from the delivery points to the work.
	4. UNLOADING OF MATERIAL:  Provide prompt unloading of material.  WAPA will back charge the Contractor for demurrage charges incurred due to failure to unload trucks promptly.  Report to the COR, in writing, within 24-hours after unloading, any shorta...
	5. DRAWINGS AND DATA:  WAPA will furnish one (1) print of wiring diagrams for Government-furnished control, metering, relaying and communications equipment when the equipment is delivered.

	1.2.3   CONTRACTOR-FURNISHED MATERIAL:
	1. GENERAL:  Furnish material for completing the work.  Material shall be new and of current manufacture.  Refer to the contract clause titled “Material and Workmanship” for additional material requirements.
	2. DRAWINGS AND DATA:  WAPA will furnish wiring diagrams of Contractor-furnished equipment 90-days after receipt of informational drawings and data as required in Standard 9 – Substation – Electrical, Section 9.1.3.

	1.2.4   MATERIAL INSPECTION:
	1. GENERAL:  Submit purchase orders and advance notification as follows:
	2. SUBSTITUTION OF MATERIAL:  Provide the type and grade of material specified from any source.  If the specified material is not available, substitute material, approved in writing, may be used.  Adjustment will be made in favor of WAPA if the substi...
	3. INSPECTION OF MATERIAL:  Inspect material in accordance with the “Inspection of Construction” clause.

	1.2.5   REFERENCE STANDARDS:
	1. GENERAL:  Reference to ANSI, ASTM and other reference standards and codes shall be to the most current edition.  If material is not specified by ANSI, ASTM or other standards or codes, material furnished shall be of standard commercial quality.  Wh...
	2. OBTAINING REFERENCE STANDARDS:  Standards and codes published by associations or other standardizing organizations shall be obtained directly from those organizations.
	3. ADDRESSES:  Obtain other referenced specifications, standards and codes from the organizations listed below.  Information on specifications, standards and codes not listed below may be obtained from the Civil or Electrical Engineer.

	SECTION 1.3 – LOCAL CONDITIONS
	1.3.1   RIGHTS-OF-WAY:
	1.3.2   ACCESS TO THE WORK AND HAUL ROUTES:
	1. GENERAL:  Rights-of-way for access to the work from existing roads will be provided as specified above.  Perform work on the rights-of-way necessary for access to the site.  Construct and maintain haul roads, access roads, bridges and drainage stru...
	2. INVESTIGATIONS:  Investigate the condition and availability of public and private roads and clearances, restrictions, bridge-load limits, bond requirements and other limitations that may affect transportation and ingress and egress at the jobsite. ...
	3. EXISTING ROADS:  Existing roads are available subject to applicable restrictions.  Meet conditions imposed upon the use of existing roads by those having jurisdiction, including seasonal environmental and other limitations or restrictions.  Pay exc...
	4. HAUL ROUTES:  Intra job hauling over public highways, roads and bridges shall be in accordance with applicable local regulations and shall minimize interference with local traffic.  Where haul routes cross railroads, public highways or roads, provi...

	1.3.3   USE OF LAND FOR CONSTRUCTION PURPOSES:
	1. GOVERNMENT LAND:  Government land, controlled by WAPA, may be used for field offices, storage yards, shops and other facilities if such use will not interfere with work of other Contractors or of the Government in the vicinity or with reservations ...
	2. PRIVATE LAND:  If private land is used, make necessary arrangements with the owner and pay rentals or other costs.

	1.3.4   PROTECTION OF EXISTING INSTALLATIONS:
	1. GENERAL:  In addition to the contract clause titled “Protection of Existing Vegetation, Structures, Equipment, Utilities and Improvements”, obtain the location of buried conduit, pipe, cable, ground mat and other buried items prior to performing ex...
	2. SUBMITTALS:  Prior to starting excavation in an energized substation, submit to the COR for approval a cable location plan and print of locations.  The plan shall give proposed methods of locating existing buried cable and include methods of identi...
	3. PROTECTIVE INSTALLATIONS:  Protective installations shall permit operation of existing equipment and facilities while construction work is in progress.  Remove protective installations after they have served their purpose.  Material furnished to pr...
	4. CONTRACTOR’S NONCOMPLIANCE:  If the Contractor does not provide the necessary fences and gates to adequately protect property adjacent to the right-of-way within a reasonable time after need for such protection arises, WAPA will have the work perfo...

	1.3.5   RAILROADS, HIGHWAYS AND UTILITY LINES:
	1. GENERAL:  Make necessary provisions and perform work required to avoid interference with the operation or maintenance of railroads, highways and overhead utility lines, including transmission, telegraph and telephone lines, in a manner satisfactory...
	2. PROTECTIVE MEASURES:  Provide and maintain required watchmen, signals, guards and temporary structures in accordance with Section 1.4.2, “Public Safety”.
	3. STRINGING OVER ENERGIZED POWER LINES:  When stringing transmission line conductors or overhead ground wires over energized electric power lines, notify the owners or operators thereof of the period of time required for stringing and obtain a writte...

	SECTION 1.4 – SAFETY AND HEALTH
	1.4.1   GENERAL:
	1. GENERAL:  In addition to the contract clause titled “Accident Prevention”, conduct a Safety and Health Program and take necessary precautions to protect the safety and health of employees and members of the public and to prevent damage to public an...
	2. CONFLICT IN REQUIREMENTS:  If there is a conflict between the requirements of the standards, project specifications and applicable Federal, State or local safety, health, or industrial regulations or codes, the more stringent requirements shall pre...
	3. COMPLIANCE WITH CODES AND STANDARDS:  Comply with the latest effective Occupational Safety and Health Administration (OSHA) Standards 29 C.F.R. 1910 and 29 C.F.R. 1926 and other applicable Federal, State and local regulations.  In any State where t...
	4. SUPERINTENDENT QUALIFICATIONS AND RESPONSIBILITIES:
	5. CONTRACTOR'S SAFETY AND HEALTH PROGRAM:  Submit one (1) electronic copy of a proposed Safety and Health Program (Program) to the COR for approval at least 10-days prior to start of construction operations.  The Contractor will always keep one (1) h...
	6. JOB HAZARD ANALYSIS:
	7. JOINT WAPA AND CONTRACTOR SAFETY MEETINGS:
	8. FAILURE TO COMPLY:  Failure to implement, monitor and enforce the Safety and Health Program and the requirements of the standards and project specifications may result in the Contracting Officer's directed removal of the job superintendent or may r...
	9. ACCIDENT RECORDS AND REPORTING:  Maintain and furnish accurate records and reports to WAPA as directed by the COR.  Verbal notifications are required immediately, and written reports are required within 48-hours on job-related deaths, occupational ...
	10. TESTING AND DATA:  Prior to onsite use, furnish the COR with copies of certifications, test records and technical data as follows:
	11. SILICA CONTROL REQUIREMENTS:  WAPA construction Contractors are required to comply fully with the Silica Control Requirements of 29 CFR 1926.1153.  When cutting, breaking, drilling or otherwise abrading silica-bearing materials such as concrete, b...

	1.4.2   PUBLIC SAFETY:
	1. ROADS:  Roads subject to interference by the work shall be kept open without unreasonable delays or suitable detours shall be provided and maintained.  Protection of the public shall be provided as required by OSHA 1926, Subpart G, “Signs, Signals ...
	2. RAILROADS:  Provide, erect and maintain barricades, flasher lights, flag persons, danger signals and signs where access roads and haul routes cross railroads.

	1.4.3   EMPLOYEE REQUIREMENTS:
	1. GENERAL:  Employees shall be qualified to perform their assigned duties.  Employees shall not work while their ability or alertness is impaired because of fatigue, illness, medications, drugs or alcohol or any other reason that may expose them or o...
	2. TRAINING:  Ensure that each employee entering the worksite has experience, training and, where required, the certification, skills and knowledge necessary to safely perform their assigned tasks.  In addition, ensure each employee receives initial w...
	3. PHYSICAL EXAMINATION:  Each employee who operates the following listed equipment shall be given and pass a Department of Transportation (DOT 49 C.F.R. 391.43) physical examination once every 24-months:
	4. OPERATORS:  Employees operating motor vehicles and other equipment shall be licensed in accordance with applicable Federal and State laws and regulations.

	1.4.4   PERSONAL PROTECTIVE EQUIPMENT:
	1. GENERAL:  Identify the need for personal protective equipment in work activities and require wearing of appropriate personal protective equipment in accordance with OSHA requirements and the following requirements.
	2. MINIMUM WEARING APPAREL:  Employees shall wear, as a minimum, full-length pants, short sleeve or T-shirt and above-the-ankle leather work boots.
	3. HARD HATS:  Employees entering the area where construction work is in progress, with the exception of the parking area and the interior of shops and offices, shall wear hard hats.  Provide hard hats for visitors entering hard hat areas.  “Hard Hat ...
	4. HIGH-VISIBILITY CLOTHING:  Personnel working on the ground on or near public thoroughfares, personnel working in areas open to big game hunting and flag persons shall wear safety color fluorescent clothing with a reflective area of at least 400-squ...
	5. FALL PROTECTION SYSTEMS:  All employees working at elevated locations more than 4-feet above a lower level shall use a personal fall protection system, work-positioning equipment or fall restraint system, as appropriate.
	6. SCAFFOLDING:  Scaffolding shall be in accordance with OSHA 1926, Subpart L, “Scaffolding”.  Scaffolds shall be used in lieu of ladders for long-term work procedures.
	7. LADDERS:  Ladders shall be in accordance with OSHA 1926, Subpart X, “Stairways and Ladders”, and the following:
	8. RESPIRATORY PROTECTION:  Provide a respirator program that meets the requirements of OSHA 1926.103, “Respiratory Protection” and OSHA 1910.134, “Respiratory Protection”.  Employees exposed to airborne contaminants shall wear respirators.  Examples ...
	9. CHEMICAL PROTECTION EQUIPMENT:  When exposed to chemicals or hazardous materials, employees shall wear personal protective equipment such as full face shield, chemical splash goggles, impermeable gloves and boots, disposable coveralls or impermeabl...
	10. PROTECTIVE CHAPS:  When using chain saws, protective chain saw chaps shall be worn.  Chaps shall be constructed of four (4) layers of Kevlar or ballistic nylon.
	11. FOOT PROTECTION DURING CHAIN SAW USE:  Use boots made with material (such as layered Kevlar) capable of meeting ASTM standard F1818 (Standard Specification for Foot Protection for Chain Saw Users or equivalent testing standard to ISO 17249 or EN 3...

	1.4.5   EXCAVATION:
	1. BURIED UTILITIES:  Prior to excavation, examine the area and determine the location of buried utilities as required by OSHA 1926.651, “General Requirements”, subparagraph (b).  Utilities shall be identified with a marker denoting the type of service.
	2. METHOD OF CABLE LOCATION:  Prior to starting excavation in an energized substation, submit a plan to the COR, for approval giving proposed methods of locating existing buried cable.  The plan shall include methods of identifying subsurface cable lo...
	3. UNATTENDED EXCAVATION:  Protection of unattended excavations shall be as required by OSHA 1926, 501(b)(7)(ii).
	4. EQUIPMENT ACCESS:  Precautions shall be taken to prevent slides or cave-ins when excavations or trenches are made in locations adjacent to backfilled excavations, or where excavations are subjected to vibrations from adjacent traffic, the operation...
	5. EMPLOYEE PROTECTION:  Protection of employees entering excavations shall be as required by OSHA 1926.651, “General Requirements” and OSHA 1926.652, “Requirements for Protective Systems”.  Select the protective system appropriate for the excavation ...

	1.4.6   EXPLOSIVES AND BLASTING:
	1. GENERAL:  Transportation, handling, storage, and use of explosives shall comply with OSHA 1926, Subpart U, "Blasting and the Use of Explosives”.  Blasting will be permitted only after adequate provisions have been made for the protection of persons...
	2. BLASTING PLANS:
	3. EXPLOSIVES:  Explosive logs shall be available for review by the COR.
	4. DRILLING DUST CONTROL:  When drilling control the dust within safe hygienic limits as required by OSHA 1926.1153(a), “Respirable Crystalline Silica”.
	5. VIBRATION AND DAMAGE CONTROL:  Blasting in the vicinity of buildings, structures and other facilities susceptible to vibration or air blast damage shall be carefully planned and controlled to eliminate possibility of damage to such facilities and s...
	6. BLASTER CERTIFICATION:  Blasters shall be qualified as required by OSHA 1926.901, “Blaster's Qualifications”.  In States having jurisdiction for enforcement and requirements for formal certification or licensing blasters and explosives purchasers, ...

	1.4.7   MATERIAL HANDLING AND STORAGE:
	1. GENERAL:  Material handling and storage shall be as required by OSHA 1926, Subpart H, “Materials Handling, Storage, Use, and Disposal” and OSHA 1926, Subpart V, “Power Transmission and Distribution”.  Stack heavy material on adequate lagging to pre...
	2. CRITICAL LIFTS:  The Contractor shall prepare a written plan for critical lifts.  All personnel involved with the lift shall review and sign the Critical Lift Plan.

	1.4.8   STRUCTURE ERECTION:
	1. GENERAL:  Procedures for erecting structures shall be made a part of the Safety and Health Program.  The structure erection plan shall include, but not be limited to, the following subjects:  assembly, lifting, shoring, size and type of hoisting eq...
	2. COMMUNICATION:  A 2-way radio device shall be used to relay information between the spotter and the crane operator when vision is obstructed.
	3. TEMPORARY STRUCTURE SUPPORT:  Structures shall have adequate temporary guy cables or other structural support during erection procedures.  Temporary structure support shall be approved by a registered Professional Engineer.  Temporary guys or struc...
	4. TOOLS:  Tools and material shall not be thrown or dropped from structures.  Handlines and tool bags shall be used.

	1.4.9   ELECTRICAL MINIMUM APPROACH DISTANCE:
	1. GENERAL:  Equipment, conductive objects and personnel shall not be brought closer to energized high-voltage facilities than the distances listed in the applicable parts of OSHA 1910 and 1926 as listed below.  Adequate means of preventing violations...

	1.4.10   EQUIPMENT:
	1. GENERAL:  Equipment shall be designed, manufactured, maintained and operated as required by OSHA 1926 and the requirements contained in this section.  Equipment shall be used only for the manufacturer's intended purpose.
	2. ROLLOVER PROTECTIVE STRUCTURES AND SEAT BELTS:  Equipment defined by OSHA 1926.1000, “Rollover Protective Structures (ROPS) for Material Handling Equipment”, shall be equipped with rollover protective structures (ROPS) meeting the performance requi...

	1.4.11   LIFTING DEVICES:
	1. GENERAL:  Lifting devices shall be designed and manufactured or fabricated for their intended use and shall conform to applicable ANSI standards; OSHA 1926, Subpart CC, “Cranes and Derricks in Construction”; OSHA 1926 Subpart H “Material Handling, ...
	2. MOBILE CRANES:  Crawler, truck and wheel-mounted cranes shall conform to applicable requirements for design, inspection, construction, testing, maintenance and operation as prescribed in ANSI B30.  The exception in the last sentence of B30.15-0.1 s...
	3. AERIAL WORK DEVICES:  Aerial work devices used to raise, shift and lower personnel shall conform to applicable requirements for design, inspection, construction, testing, maintenance and operation as prescribed by ANSI A92, regardless of date of ma...
	4. FORKLIFTS AS ELEVATED PLATFORMS:  Forklifts used as elevated platforms will be subject to approval of the COR for each application.  Forklifts and platforms will conform to B56.1.  The Contractor shall submit and receive approval of a plan addressi...
	5. WORK PLATFORMS:  Work platforms suspended from crane load lines will be subject to the approval of the COR for each application.  The design, use and testing of the work platforms shall be in accordance with OSHA 1926 Subpart CC, “Cranes and Derric...
	6. FABRICATED MOBILE LIFTING DEVICES:  Fabricated mobile lifting devices such as truck-mounted A-frames, gin poles and similar equipment shall be designed, constructed, and certified based on the determinations of a registered Professional Engineer co...
	7. LOAD PERFORMANCE TEST:  Prior to initial use and following modification, alteration or repair of any component, load test mobile cranes and fabricated mobile lifting devices at the jobsite and in the presence of the COR.  Provide test results on fo...
	8. REPAIRS:  Repairs shall be in strict compliance with manufacturer's instructions.  The manufacturer or a registered Professional Engineer shall certify repairs to structural load carrying parts competent in structural analysis.  Submit certificatio...
	9. RIGGING:
	10. UNKNOWN LOADS:  When lifting an unknown load or a load that cannot be calculated, a load indicating device shall be used.

	1.4.12   CONDUCTOR OR OVERHEAD GROUND WIRE SUSPENDED WORK CARTS:
	1. DESIGN:  Work cart design or modifications shall be certified by a registered Professional Engineer or the manufacturer.  Cart capacity will be clearly displayed on the cart exterior.  Cart design shall be such that no single component failure will...
	2. HOISTING AND INSTALLING:  Method of hoisting and installing the cart on the conductor and procedure for powering the cart along the conductor.
	3. EXISTING FACILITIES:  Prior to working on existing facilities, evaluate the condition of existing structures, conductors, suspension hardware and overhead ground wires.  Fall protection procedures will be used.

	1.4.13   AVIATION:
	1. GENERAL:  Helicopter, fixed wing and/or unmanned aerial vehicle (UAV) operations shall conform to applicable FAA standards contained in 14 C.F.R. 91, 133 and 135 and OSHA 1926.551, "Helicopters”.  The Contractor shall select an aviation provider fr...
	2. PROGRAM REQUIREMENTS:  Program submittals shall include the following:

	1.4.14   GROUNDS, BONDS AND OTHER PROTECTIVE DEVICES:
	1. GENERAL:  Electrical circuits, equipment and conductors; construction equipment; and other conductive apparatus used in proximity of energized facilities shall be considered an electrical hazard to personnel and shall be considered energized until ...
	2. DEFINITIONS:  The following definitions of terms apply to the protection of personnel from electrical shock:
	3. TESTING AND CERTIFICATION:
	4. INSTALLATION AND REMOVAL OF PROTECTIVE GROUND LEADS:  Installation and removal of protective ground leads shall be in accordance with OSHA 1926.962, “Grounding for Protection of Employees”.  While applying or removing the hot end of the personal pr...

	1.4.15   CLEARANCES, HOT LINE ORDERS AND SPECIAL WORK PERMITS:
	1. GENERAL:  Secure information concerning which facilities are energized at or near each worksite.  Take precautions for the safety of personnel, and keep employees fully informed of the work situation and safe work limits.  Information concerning WA...
	2. DEFINITIONS:
	3. PROCEDURES TO OBTAIN CLEARANCES AND HOT LINE ORDERS:
	4. SPECIAL WORK PERMIT PROCEDURES:
	5. PROCEDURES FOR RELEASE OF A SPECIAL WORK PERMIT:  After the work has been completed, advise WAPA’s inspector and the following will occur:
	6. TRANSFER OF RESPONSIBILITY FOR SPECIAL WORK PERMIT:  If necessary, to transfer responsibility for work under a Special Work Permit from one (1) Contractor's authorized representative to another, the following shall occur:

	1.4.16   SUBSTATION SAFETY:
	1. GENERAL:  In addition to the requirements contained in OSHA 1926, Subpart V, “Power Transmission and Distribution” and other applicable OSHA requirements, the requirements contained in this section apply.
	2. SUPERVISION AND AUTHORIZATION:  Work shall be performed under the immediate supervision of the Contractor's superintendent.  No work shall be performed in or near an energized facility that is under the operational control of WAPA until authorizati...
	3. RESTRICTED AREAS:  Areas of the substation other than de-energized areas and access ways specifically designated by WAPA's Representative shall be considered restricted areas and shall be barricaded.  The Contractor's employees shall not enter a re...
	4. ELECTRICAL EQUIPMENT CONTAINING SF6:
	5. ADDITIONAL REQUIREMENTS:

	1.4.17   TRANSMISSION LINE SAFETY:
	1. GENERAL:  In addition to the requirements contained in OSHA 1926, Subpart V, “Power Transmission and Distribution”, and other applicable OSHA requirements, the requirements contained in this section apply.
	2. SUPERVISION AND AUTHORIZATION:  Work shall be performed under the general supervision of the Contractor's superintendent.  No work shall be performed in or near an energized facility that is under the operational control of WAPA until authorization...
	3. INDUCTION FROM PARALLEL ENERGIZED LINES:  Anytime work is performed on a de-energized transmission line that parallels an energized line, a Work Site GPR Monitoring System shall be installed.  Acceptable work site monitoring systems are:  The Groun...
	4. STRINGING PLAN:  Procedures for stringing, including sagging and clipping operations, shall be made a part of the Safety and Health Program.  The plan shall consist of a description of the stringing method proposed and include:  The type of stringi...
	5. CONDUCTOR AND OVERHEAD GROUND WIRE STRINGING:  Overhead ground wire and conductive pulling lines shall be considered the same as conductor in terms of required safety precautions during installation or removal.  Stringing operations shall be in acc...

	1.4.18   REMOVAL OR UPGRADING OF EXISTING TRANSMISSION LINE:
	1. GENERAL:  Prior to removal or upgrading of the existing transmission line, submit for approval a detailed removal plan.  Plan shall include at least the following:  method, equipment and safety precautions to be used in removing the line with speci...


	Chapter 2-Sitework
	SECTION 2.1 – GENERAL
	2.1.1   CONTRACTOR-FURNISHED DRAWINGS AND DATA:
	1. GENERAL:  Use United States standard units of measurement and English words, signs and symbols.
	2. COMPACTING EARTH MATERIAL:  Submit the following to the COR:
	3. APPROVAL DRAWINGS FOR CATTLE GUARDS:  Prior to providing the cattle guards, submit for approval two (2) copies of the following drawings and data to the Civil Engineer and a copy of the transmittal letter to the COR:
	4. GRAVEL SURFACING:  Prior to placing, the Contractor shall certify material gradation with test data representing the gravel surfacing to be used.  After placing, the Contractor shall certify in-place density and compaction with tests obtained from ...
	5. SOIL-APPLIED HERBICIDE:  Submit the following:
	6. SEEDING:  Submit an electronic copy of the following to the COR prior to seeding:
	7. ASPHALT PAVING:  The following shall be submitted to the COR for approval at least 20-days prior to placement of asphalt paving:

	SECTION 2.2 – DEMOLITION
	2.2.1   REMOVING BURIED ITEMS, FENCING AND GRAVEL SURFACING AND CUTTING OFF FOUNDATIONS:
	1. CUTTING OFF FOUNDATIONS:  Cut off foundations 30-inches below the ground surface.
	2. EXCAVATION:  Excavate as required for removal and cutting off operations.
	3. FENCE AND GATE REMOVAL:
	4. REFILL:  Remove loosened and disturbed earth material from the excavation resulting from removal or cutting off operations.  Refill the excavation to the adjacent ground surface or subgrade with earth material approved by the COR.  Compact the eart...
	5. EXISTING FACILITIES TO REMAIN:  During removal or cutting off operations, take necessary precautions not to loosen or damage existing facilities that are to remain in place.  Existing facilities that are loosened or damaged as a result of the Contr...
	6. MATERIAL DISPOSAL:  Dispose of removed concrete, spalls, metalwork, fence, wood poles, guys and anchors that are not reused, and other debris in accordance with Standard 13 – Environmental Quality Protection, Section 13.8 “Disposal of Waste Material”.

	2.2.2   REMOVING AND STORING STRUCTURES:
	1. GENERAL:  Removed material shall become the Contractor’s property and shall be promptly removed from the right-of-way by the Contractor.
	2. STEEL STRUCTURE REMOVAL:  Remove and store structures in accordance with Standard 4 – Substation Metalwork and Transmission Line Lattice Towers, Section 4.1.13 “Relocating, Modifying, and Storing Steel Structures and Towers”.
	3. WOOD POLE REMOVAL:  Completely remove wood poles.  Completely remove guys and anchors or cut off the guys and anchors 30-inches below ground surface in cultivated areas and 12-inches below ground surface in uncultivated areas.

	SECTION 2.3 – CLEARING AND GRUBBING FOR FACILITY SITES AND ACCESS ROADS
	2.3.1   CLEARING AND GRUBBING:
	1. CLEARING:  Brush, trees, rubbish and other objectionable matter shall be cleared.  Trees designated by the COR shall be protected from damage.  Clear to a minimum of 3-feet outside of the cut and fill slope lines, but not past the right-of-way.
	2. GRUBBING:  Ground surfaces under embankments and ground surfaces of excavations to be used for embankments or backfill material shall be cleared of stumps, roots and vegetable matter.  Stumps shall be removed, and roots grubbed to a depth of 18-inc...
	3. REFILL:  Refill holes resulting from stump and associated root removal with earth material approved by the COR.
	4. MATERIAL DISPOSAL:  Burning or burying material on the right-of-way is not permitted.  Disposal of cleared and grubbed material shall be in accordance with Standard 13 – Environmental Quality Protection, Section 13.8 “Disposal of Waste Material”.
	5. TIMBER UTILIZATION:  In accordance with the Government's policy for maximum utilization of timber, the Contractor shall channel merchantable timber into beneficial use.

	SECTION 2.4 – CLEARING FOR TRANSMISSION LINE RIGHT-OF-WAYS AND ACCESS ROADS
	2.4.1   CLEARING, GENERAL:
	1. GENERAL:  Clearing shall be performed so as to minimize marring and scarring the countryside and preserve the natural beauty to the maximum extent possible.  Except for danger trees, no clearing shall be performed outside the limits of the right-of...
	2. DEFINITIONS:  The word “trees” includes “brush” and “shrubs”.  The words “shelter belt” include grove of trees which has been purposely planted.  The words “danger tree” means a tree located within or adjacent to the easement or permit area that pr...
	3. TREE REMOVAL:  Trim or remove trees only as necessary to clear for access roads, including roads through shelter belts which extend across the right-of-way; to provide land access to transmission structures; to maintain electrical clearances to con...
	4. PINE NEEDLES:  Excessive amounts of pine needles left by clearing of trees, as determined by the COR, shall be removed from the right-of-way and disposed of in a location to prevent harm to grazing domestic animals.

	2.4.2   CLEARING CRITERIA:
	1. ACCESS CLEARING:  Clear a 15-foot-wide strip for access to structure sites which are in timbered areas.  Trees shall be cleared to the minimum extent required to provide suitable access for construction equipment.  Trees to be removed to provide ac...
	2. STRUCTURE VICINITY CLEARING:  Trees adjacent to transmission line structures shall be removed to permit vehicular access and/or to minimize the possibility of structure damage due to falling trees.  Except for danger trees, tree removal shall not e...
	3. CONDUCTOR-TO-TREE CLEARANCE CLEARING:  Remove trees to provide the vertical tree-to-conductor clearance over the width specified in the project specifications.  From this width to the right-of-way edges, the elevation at the top of the trees will b...

	2.4.3   CLEARED MATERIAL DISPOSAL:
	2.4.4   QUALIFICATIONS FOR TREE TRIMMERS:
	SECTION 2.5 – EXCAVATION
	2.5.1   EXCAVATION, GENERAL:
	1. EXCAVATION SURFACES:  Excavated surfaces, except surfaces of auger excavation, upon or against which concrete is to be placed, shall be finished to the dimensions required, moistened with water and tamped or rolled to form firm and compact foundati...
	2. OVER EXCAVATION:  Except where directed by the COR, over excavation and required concrete, gravel fill, sand fill and compacted backfill due to such over excavation shall be at the Contractor's expense.

	2.5.2   GRADING FOR TRANSMISSION LINE TOWER SITES AND LINE CLEARANCE:
	1. DRAINAGE AND LINE CLEARANCE:  Perform grading, as shown on Drawing 41 2017 and as directed by the COR, to provide adequate drainage around structure and tower sites and sufficient clearance under conductors.  Spread excavated material around the si...
	2. STRIPPING:  Strip embankment areas to a depth of 6-inches.  Stripped material, or as much as may be required, shall be used for the upper 6-inches of embankment slopes.  Spread remaining stripped material where directed by the COR.
	3. EMBANKMENTS:  Construct embankments to the lines and grades shown on the Drawings or prescribed by the COR.  No embankment shall be made of frozen material or placed on frozen surfaces.  Embankment material shall be suitable material, as determined...

	2.5.3   STRIPPING:
	2.5.4   EXCAVATION FOR FACILITY SITES AND ACCESS ROADS:
	2.5.5   EXCAVATION FOR FOUNDATIONS AND STRUCTURES:
	1. GENERAL:  Excavate for concrete foundations, slabs, buildings, cable entry boxes, gravel fills, structures, poles, fences, cattle guards, pull boxes, concrete vaults, removing concrete foundations, switch operating platforms, equipment cabinet plat...
	2. EXCAVATIONS:  Excavations shall provide for concrete foundations and structure embedments as provided in the project specifications and as shown on Drawing 41 2017.  Protect the excavation to maintain a clean subgrade until the foundation is placed...
	3. EXCAVATION STABILIZATION:  Reference 2.5.10 Controlled Low Strength Materials (Flowable Fill).

	2.5.6   EXCAVATION FOR TRENCHES:
	1. GENERAL:  Excavate for cables, conduits, drains, culverts, duct banks, utilities, grounding systems, buried fiber optic cables and any other items requiring trenches to construct the facilities in the project specifications.
	2. EXCAVATION:

	2.5.7   EXCAVATION FROM BORROW:
	1. OFF-GOVERNMENT PROPERTY AND RIGHTS-OF-WAY:  Make arrangements for obtaining borrow material, off-Government property and rights-of-way, including transporting and stockpiling material prior to placement.
	2. ON-GOVERNMENT PROPERTY:  The COR will designate location of borrow pits in the borrow site from which material shall be obtained.  Strip borrow pits of topsoil to a depth of approximately 6-inches.  Stripped topsoil shall be stockpiled and, upon co...
	3. MATERIAL:  Borrow material shall be suitable material, as determined by the COR, and be an acceptable gradation to provide compacted embankments in accordance with Section 2.6.1, “Constructing and Compacting Embankments”, and shall have a minimum P...

	2.5.8   DISPOSAL OF EXCAVATED MATERIAL:
	1. GENERAL:  Suitable material from excavations, as determined by the COR, shall be used for required earthwork.  The excess material shall be disposed of in accordance with Standard 13 – Environmental Quality Protection, Section 13.8 “Disposal of Was...
	2. TRANSMISSION LINE STRUCTURE SITES:  Excavated material which is suitable for backfill shall be used for backfill at the site from which excavated.  Except in cultivated fields, excess excavated material shall be spread evenly around or adjacent to ...

	2.5.9   UNWATERING EXCAVATIONS:
	1. INFORMATION ON WATER LEVEL:  Available information on water level is shown on the geologic logs of subsurface exploration.  However, water levels encountered at time of construction may vary considerably from water levels shown.
	2. CONCRETE PLACEMENT:  During concrete placement, water level shall be kept below top of concrete.  When the COR determines that unwatering is impractical, place concrete under water in accordance with ACI 304R.
	3. WATER POLLUTION PREVENTION:  Unwatering excavations shall be in accordance with Standard 13 – Environmental Requirements - Section 13.16 - “Prevention of Water Pollution”.

	2.5.10   CONTROLLED LOW STRENGTH MATERIAL (FLOWABLE FILL) FOR EXCAVATIONS:
	1. INFORMATION ON CONTROLLED LOW STRENGTH MATERIAL:  Controlled low strength material (CLSM) is a self-consolidating cementitious material composed of cement, pozzolans, fine aggregate, water and admixtures, used primarily as a backfill, as an alterna...
	2. CRITERIA FOR USAGE:  CLSM may be used for earth stabilization during foundation and structure excavation where soils are not adequately self-supporting, must be approved by the COR prior to use.  The mixture shall be in accordance to ACI 229R and d...
	3. MIX PROPORTIONS:  The Contractor shall submit mix proportions for CLSM.  Materials shall meet applicable ACI 229R, and documentation of the test results shall be submitted to the COR.  If fly ash is unavailable a suitable replacement must be submit...
	4. EXCAVATABILITY:  To ensure excavatability of the flowable fill, the 28-day unconfined compressive strength shall be between 50-psi (hand excavated) and 100-psi (machine excavated), depending on method of excavation as determined by the contractor. ...

	2.5.11   CASING AUGER EXCAVATIONS:
	1. CONCRETE PLACEMENT:  Casing shall be withdrawn as concrete is deposited, with the casing removed after concrete placement is finished.  Concrete placement shall be maintained at a sufficient height within the casing to prevent earth infusion into t...

	2.5.12   TRIAL AUGERING:
	1. GENERAL:  Trial augering includes auger excavations that are attempted and cannot be completed due to encountering unsatisfactory material.
	2. AUGERING OPERATIONS:  If unsatisfactory material, as determined by the COR, is encountered during augering that prevents excavating to required depths, then non-auger type foundations shall be substituted for the intended auger type.  The substitut...

	SECTION 2.6 – EMBANKMENTS
	2.6.1   CONSTRUCTING AND COMPACTING EMBANKMENTS:
	1. GENERAL:  Embankments shall not be constructed in an area where clearing, grubbing and stripping are required until that work has been completed.  Maintain embankments to the proper elevations, dimensions and slopes until final acceptance of all work.
	2. PREPARING FOUNDATION MATERIAL UNDER EMBANKMENTS:  After completing clearing, grubbing and stripping and before the first layer of embankment is placed, the foundation material, other than rock surfaces, shall be scarified to a 6-inch minimum depth....
	3. PLACING MATERIAL:  Embankment material shall be suitable material, as determined by the COR, obtained from required substation site excavation.  If sufficient suitable material is not available from required substation site excavation, additional s...

	SECTION 2.7 – COMPACTION
	2.7.1   COMPACTING EARTH MATERIAL:
	1. GENERAL:  Where compacting earth material is required, material shall be deposited in horizontal layers and compacted as specified, except that the density and moisture requirements for gravel surfacing shall be in accordance with Section, 2.11.1, ...
	2. TESTING:
	3. COMPACTING CLAYEY AND SILTY MATERIAL:
	4. COMPACTING COHESIONLESS MATERIAL:

	SECTION 2.8 – BACKFILL
	2.8.1   PLACING AND COMPACTING BACKFILL:
	1. GENERAL:  Place and compact backfill for excavations listed in Section 2.5.5, “Excavation for Foundations and Structures”, 2.5.6, “Excavations for Trenches” and other work requiring backfill.  Surface of compacted backfill shall slope away from a b...
	2. MATERIAL:
	3. PLACING:  Manner of depositing backfill material shall be approved by the COR.  Material shall not be placed when either the material or the surface on which it will be placed is frozen.  Stripped material shall not be used for backfill.
	4. COMPACTING:  Backfill shall be compacted in accordance with Section 2.7.1, “Compacting Earth Material”.

	2.8.2   GRAVEL FILLS AND SAND FILLS:
	1. MATERIAL:
	2. PLACING:

	2.8.3   SAND BACKFILL AND LUMBER PROTECTION FOR BURIED INSULATED ELECTRICAL CABLES AND CONDUITS:
	1. MATERIAL:
	2. PLACING BACKFILL AND LUMBER COVERS:

	SECTION 2.9 – SITE DRAINAGE
	2.9.1   GENERAL SECURITY REQUIREMENTS:
	2.9.2   HIGH DENSITY POLYETHYLENE PIPE DRAINS AND CULVERTS:
	1. GENERAL:  HDPE corrugated, and smooth-lined pipe drains include a flared-end section at inlets and culverts include a flared-end section at each pipe end.  Pipes shall be of sizes, types and dimensions shown on the Drawings.
	2. MATERIAL:
	3. HAULING AND HANDLING:
	4. INSTALLATION:

	2.9.3   CONCRETE PIPE CULVERTS:
	1. MATERIAL:
	2. INSTALLATION:

	2.9.4   CORRUGATED METAL PIPES:
	1. GENERAL:  Corrugated metal pipe drains include a flared-end section at inlets and corrugated metal pipe culverts include a flared-end section at each pipe end.
	2. MATERIAL:

	2.9.5   CONCRETE TRENCH DRAINS:
	1. MATERIAL:
	2. FABRICATION:  The quality of fabrication shall be in accordance with Standard 4 – Substation Metalwork and Transmission Line Lattice Structures, Section 4.1.5 “Quality Control”.
	3. INSTALLATION:  Trench grate and frame shall be installed in those locations and as dimensioned as shown on the Drawings.  Material shall be embedded in concrete, set accurately in position and held firmly in place until concrete has set.

	2.9.6   PRECAST CONCRETE DROP INLETS:
	1. GENERAL:  Top of concrete elevations for the drop inlets shall be flush with the adjacent finish grade, unless otherwise shown.
	2. MATERIAL:  Concrete and reinforcement shall be manufacturer's standard.  Precast concrete drop inlets, appurtenant metalwork, reinforcement and other required accessories shall be equal to:
	3. FABRICATION:  The quality of fabrication of miscellaneous metalwork shall be in accordance with Standard 4 – Substation Metalwork and Transmission Line Lattice Structures, Section 4.1.5 “Quality Control”.
	4. INSPECTION:  Precast concrete drop inlets may be inspected at the place of manufacture or precasting.  Notify the COR 2-weeks prior to precasting and furnish location and date of precasting.  No precasting shall be performed unless a WAPA inspector...

	2.9.7   ROCK WATER CROSSING:
	1. LAYOUT, SLOPE AND LOCATION:  The COR will designate the exact location for construction of the water crossing.  The water crossing length shall be sufficient to cross the drainage channel at the high-water elevation.  The water crossing width shall...
	2. MATERIAL:  Rock for the water crossing shall consist of hard, dense, durable, crushed rock fragments or graded stream channel rock.
	3. PLACEMENT:  The stream bed shall be excavated, graded, and shaped prior to receiving the rock and rock surfacing material, as shown on Drawing 01 2005.

	2.9.8   RIPRAP:
	1. MATERIAL:
	2. PLACING:  Riprap shall be bedded in a continuous layer of sand and gravel.  Riprap need not be hand placed but may be dumped and smoothed by moving rocks into position so as to ensure the in place material is stable and without tendency to slide an...

	2.9.9   GRAVEL BLANKETS:
	1. MATERIAL:  Gravel for the blankets shall be pit-run, free-draining, gravelly material containing stones reasonably well-graded from a minimum size of 2-inches to a maximum size of 4-inches.  The material shall be free from vegetation, pieces of tim...
	2. PLACING:  Distribute and grade material evenly over the required areas.  Compaction will not be required.

	SECTION 2.10 – FENCING
	2.10.1   CHAIN LINK FENCE:
	1. GENERAL:
	2. MATERIAL:  Match material in the existing fence as far as practicable with respect to type, size and gage.  Ferrous material shall be zinc-coated.
	3. ERECTION:

	2.10.2   BARBED WIRE FENCE:
	1. MATERIAL:
	2. ERECTION:  Remove brush and obstacles and level ground surface as required to erect fencing.  Conduct all operations as directed by the COR.  Existing fencing shall be connected to new fencing by placing a corner post at each junction and fastening...

	2.10.3   CATTLE GUARDS:
	1. DESIGN REQUIREMENTS:  Design to support an AASHTO HS20 truck loading, with an allowable average soil pressure not to exceed 1,000-pounds per square foot.  The horizontal framework members shall be spaced so as to prevent livestock from walking acro...
	2. MATERIAL:
	3. CONSTRUCTION:  Perform the required sitework in accordance with Section 2.5, “Excavation” and Section 2.8.1, “Placing and Compacting Backfill”.  Provide, place, cure and finish concrete in accordance with the applicable sections of Standard 3 – Con...

	2.10.4   PERMANENT GATES IN EXISTING BARBED WIRE FENCES FOR TRANSMISSION LINE ACCESS ROADS:
	1. MATERIAL:  Material shall be in accordance with the details shown on the Drawings and the following:
	2. INSTALLATION:  Install gates in existing fences where directed by the COR.

	2.10.5   FENCE GROUNDS FOR TRANSMISSION LINES:
	1. MATERIAL:  As shown on Drawing 41 1011.
	2. INSTALLATION:

	SECTION 2.11 – SURFACING
	2.11.1   GRAVEL SURFACING:
	1. MATERIAL:  Gravel surfacing material shall conform to the requirements for Type I, Gradation B, surface-course material, ASTM D 1241, with the following exceptions:
	2. PLACING:  Prior to placing, the subgrade shall be free from depressions and soft spots and conform to grades shown on the Drawings.  Gravel surfacing shall not be placed until the subgrade has been approved by the COR.  Gravel surfacing thickness s...

	2.11.2   ROAD BASE:
	1. MATERIAL:  Road base material shall conform to the following requirements (similar to Wyoming Department of Transportation for Grading L – Crushed Base, Well Graded Sand with Silt and Gravel):
	2. PLACING:  Prior to placing, the subgrade shall be free from depressions and soft spots and conform to grades shown on the Drawings.  Road base shall not be placed until the subgrade has been approved by the COR.  Road base thickness shall be greate...

	2.11.3   WASHED CRUSHED ROCK:
	1. MATERIAL:  Washed crushed rock material, of the thickness specified, shall be used as finished grade material placed over road base.  Washed crushed rock material shall conform to the following requirements:
	2. PLACING:  Prior to placing the washed crushed rock, the road base shall be free from depressions and soft spots and conform to grades shown on the Drawings.  Washed crushed rock shall not be placed until the road base has been approved by the COR. ...

	2.11.4   REPLACING AND PROTECTING GRAVEL SURFACING:
	1. GENERAL:  Replace existing gravel surfacing from removed areas.  Add gravel surfacing required due to removing or cutting off existing concrete foundations, removing existing drains and removing existing chain link fence.  Existing gravel surfacing...
	2. PROTECTING GRAVEL SURFACING:  Protect existing gravel surfacing and subgrade in areas where equipment will operate.  Use planking or other suitable material designed to spread the equipment loads to prevent damage.

	2.11.5   SOIL-APPLIED HERBICIDE:
	1. GENERAL:  Provide a broad spectrum, nonselective, soil-applied herbicide and submittals in accordance with Section 2.1.1.5 “Soil-Applied Herbicide”.
	2. HERBICIDE APPLICATOR'S QUALIFICATIONS:  The applicator shall be a dedicated industrial (noncrop) applicator with 2-years' experience applying commercial bare-ground, residual herbicides.  Herbicide contractor shall be currently certified to apply h...
	3. REGULATIONS:  Regulations and procedures are provided Standard 13 – Environmental Quality Protection – Section 13.11 “Pesticides”.
	4. MATERIAL:
	5. APPLICATION:
	6. DAMAGE:  Existing vegetation such as landscape plants, gardens and field crops which, in the opinion of the COR, are damaged by the application of the soil-applied herbicide shall be replaced by the Contractor at his expense.
	7. RELEASE OF HAZARDOUS SUBSTANCES:  If a reportable release of hazardous substance occurs at the worksite, the Contractor shall immediately notify the COR and all environmental agencies, as required by law.  The Contractor shall be responsible for th...
	8. WARRANTY:  If vegetation occurs in the gravel surfaced area within 1-year following final acceptance of the work, the Contractor shall return and reapply herbicide as directed by the COR.

	SECTION 2.12 – LANDSCAPING
	2.12.1   SEEDING:
	1. GENERAL:  Seeding operations shall be undertaken only after the seeded areas will not be disturbed by other Contractor operations.
	2. MATERIAL:
	3. PREPARATION:
	4. APPLICATION:

	SECTION 2.13 – ASPHALT PAVING
	2.13.1   GENERAL:
	1. QUALITY ASSURANCE:
	2. MATERIAL:
	3. MIX DESIGN:  Conform to current state DOT material specifications for asphalt concrete, providing a job mix formula (JMF) approved in the last 12-months.  Utilize an asphalt binder specific to the project location and designed according to AASHTO M...
	4. BATCHING AND MIXING:
	5. TESTING:  An approved testing laboratory shall be employed by the Contractor to perform asphalt paving tests.  Obtain test samples in accordance with ASTM D 979.  Perform tests as follows:
	6. PREPARATION OF SUBGRADE:  Subgrade shall be compacted to a density of 95-percent of maximum dry density in accordance with Section 2.7.1 “Compacting Earth Material”.  Before final rolling, shape entire section and compact subgrade to provide grades...
	7. PLACING OF GRAVEL BASE:
	8. CONDITIONING OF ADJOINING SURFACES:
	9. SPREADING AND COMPACTING ASPHALT PAVING:
	10. TOLERANCES:  After placement, asphalt paving shall be within the following tolerances:
	11. PAVEMENT MARKING MATERIAL:  Material used shall be equal to Pro-Mar Water Borne Traffic Paint by Sherwin Williams Company; PPG Traffic and Zone Marking Paint by PPG Industries, Inc., Coatings and Resins; or Traffic Zone Paint by ICI Americas Inc./...

	2.13.2   ASPHALT PAVING RECYCLING:
	1. GENERAL:  Dispose of existing asphalt paving in accordance with Standard 13 – Environmental Quality Protection, Section 13.8 “Disposal of Waste Material”.  Recycled asphalt paving shall meet the requirements in Section 2.13.1, “Asphalt Paving, Gene...
	2. HOT MIX RECYCLING:  In accordance with Asphalt Institute Manual Series No. MS-20.
	3. COLD MIX RECYCLING:  In accordance with Asphalt Institute Manual Series No. MS-21.

	2.13.3   GEOTEXTILE FABRIC:
	1. GENERAL:  This work consists of furnishing all material, equipment and labor necessary for the installation of geotextiles.
	2. MATERIAL:
	3. PHYSICAL REQUIREMENTS FOR CLASS 1 WOVEN GEOTEXTILE:
	4. SURFACE PREPARATION:  The surface on which the geotextile is to be placed shall be graded to the neat lines and grades as shown on the Drawings.  It shall be reasonably smooth and free of loose rock and clods, holes, depressions, projections, muddy...
	5. PLACEMENT:  Place geotextile fabric according to manufactures recommendations.


	Chapter 3-Concrete
	SECTION 3.1 – CONCRETE REQUIREMENTS
	3.1.1   GENERAL CONCRETE REQUIREMENTS AND CONTRACTOR-FURNISHED TESTS AND DATA:
	1. GENERAL:  Provide concrete in accordance with ACI 301, ACI 318 and this Section.
	2. CONTRACTOR-FURNISHED TESTS AND DATA:
	3. TESTING:  An approved testing laboratory, meeting the requirements of ASTM E 329, shall be employed by the Contractor to perform concrete tests.  The field personnel performing concrete tests shall be ACI certified.  Perform tests for each mix desi...
	4. MATERIAL:
	5. MIX DESIGN:  Mix design shall comply with ACI 211.1 and the following:

	3.1.2   BATCHING AND MIXING:
	1. GENERAL:  Concrete shall be batched and mixed in accordance with one (1) of the following:
	2. MIXING REQUIREMENTS:  Mixing time shall be sufficient to thoroughly mix concrete.  Addition of water shall not be permitted without a signed document in the batch ticket.  Truck mixers, if used, shall be in good mechanical condition, including the ...
	3. CERTIFICATION:  Each batch of concrete delivered shall be accompanied by a written certificate containing the batch ticket information required by either ASTM C 94 or ASTM C 685.

	3.1.3   REINFORCEMENT, ANCHOR BOLTS AND EMBEDMENTS:
	1. GENERAL:  Place reinforcing bars and fabric, anchor bolts and embedments in concrete where shown on the Drawings.  Reinforcement, anchor bolts and embedments shall be accurately placed and secured into position before concrete is placed as required...
	2. REINFORCEMENT SUPPORTS:  Where portions of reinforcement supports will be exposed, reinforcement supports shall be galvanized or corrosion-resistant material, except that concrete supports will not be permitted.
	3. BAR-PLACING DIAGRAMS, BAR LISTS AND BAR-BENDING DIAGRAMS:  WAPA will not furnish supplemental bar-placing diagrams, bar lists and bar-bending diagrams.  Supplemental diagrams and bar lists of this type required to facilitate the fabrication and pla...
	4. FIBERGLASS REINFORCING BARS:  Fiberglass reinforcing bars shall be bent in the factory.  Fiberglass reinforcing bars cut in the field shall be sealed in accordance with the manufacturer's instructions.

	3.1.4   FORMS, PREPARATION, PLACING AND FINISHING:
	1. FORMS:
	2. VOID FORMING MATERIAL:  Install void forming material in accordance with the manufacturer's installation instructions.  Prior to installation, submit two (2) electronic copies of the manufacturer's instructions to the COR.  Exercise care in placing...
	3. PREPARATION:
	4. PLACING:
	5. FINISHING:  Finish surfaces in accordance with ACI 301.

	3.1.5   JOINTS AND EDGES IN CONCRETE:
	1. CONSTRUCTION JOINTS:  Location of construction joints shall be as shown on the Drawings or as directed by the COR.  Bond is required at a construction joint regardless if reinforcement is continuous across the joint.  Construction joints shall be c...
	2. EXPANSION JOINTS:
	3. TOOLED EDGES:  Top edges of cast-in-place cable trenches, cable entry boxes, expansion joints, concrete foundations and other edges of concrete where directed by the COR shall be finished neatly with an edging tool.  Radius of curvature of tooled e...
	4. CHAMFERED EDGES:  Chamfer edges of permanently exposed cast-in-place concrete surfaces in accordance with Drawing 01 2004 -1, -2 and buildings drawings.
	5. CONTROL JOINTS:  Saw cut joints to a depth of 1-inch, unless noted otherwise on the Drawings.

	3.1.6   PROTECTION AND CURING:
	1. PROTECTION:  Protect concrete against damage until final acceptance as follows:
	2. CURING CONCRETE FOUNDATIONS:
	3. CURING BUILDING CONCRETE:  Cure concrete in buildings with water, curing compound or by covering with polyethylene film.  If concrete is cured with curing compound, all surfaces of concrete upon where concrete finish is applied shall be cleaned tho...
	4. WATER CURING:  Concrete shall be kept continuously moist for at least 14-days after being placed by sprinkling or spraying or by other methods approved by the COR.  Water temperature shall be within plus or minus 20-degrees Fahrenheit of the concre...
	5. CURING COMPOUND:
	6. POLYETHYLENE FILM:  When concrete has hardened sufficiently to prevent damage, thoroughly moisten by spraying lightly with water and then completely cover with a clear polyethylene film to provide an airtight, water-retaining film over the entire c...

	3.1.7   CONCRETE REPAIR:
	1. GENERAL:  Remove and replace concrete that is damaged or defective; concrete that is honeycombed or fractured; and concrete that must be excavated and built up to bring the surfaces to prescribed lines.  Correct surface imperfections and irregulari...
	2. MATERIAL:  Repair with concrete, dry pack, cement mortar, epoxy-bonded concrete or epoxy-bonded epoxy mortar, as applicable for type of repair involved, in accordance with the United States Bureau of Reclamation’s “Guide to Concrete Repair”.

	3.1.8   CONCRETE CONSTRUCTION TOLERANCES:
	1. GENERAL:  Tolerances are allowable variations from specified lines, grades and dimensions and allowable surface irregularities.  Allowable variations from specified lines, grades and dimensions are listed below.
	2. FOUNDATIONS, FOOTINGS AND STRUCTURES:
	3. ANCHOR RODS/BOLTS:  Variation in dimensions for anchor rods or anchor bolts, shall not exceed the following tolerances:
	4. VARIATION FROM PLUMB OR SPECIFIED BATTER FOR LINES AND SURFACES OF AUGERS, PIERS, STEMS AND WALLS:
	5. VARIATION FROM LEVEL OR SPECIFIED GRADES FOR FOUNDATION SLABS AND GRADE BEAMS:
	6. VARIATION FROM LEVEL OR SPECIFIED GRADES FOR BUILDING SLABS AND TOP OF BUILDING FOUNDATION:  ±1/4-inch.
	7. VARIATION IN CROSS-SECTIONAL DIMENSIONS OF AUGERS, PIERS, GRADE BEAMS AND STEMS FROM THOSE SPECIFIED AND IN THICKNESSES OF SLABS AND WALLS FROM THOSE SPECIFIED:  -1/4-inch and +1/2-inch.
	8. VARIATION FROM SPECIFIED GRADE OR ALIGNMENT FOR CABLE TRENCHES:
	9. VARIATION OF OVERALL HORIZONTAL BUILDING DIMENSIONS AT FLOOR LEVEL FROM SPECIFIED POSITION IN PLAN:  ±1/4-inch per 100-foot length with maximum for entire length of ±1-inch.
	10. VARIATION OF FLOOR OPENINGS:
	11. CONCRETE BACKFILL FOR DIRECT-EMBEDDED STEEL POLE:
	12. REPAIR OF CONCRETE NOT WITHIN TOLERANCES:  Repair hardened concrete which is not within specified tolerances in accordance with Section 3.1.7, “Concrete Repair”.  Repair to bring concrete within tolerances shall be done only after consultation wit...
	13. PREVENTION OF REPEATED FAILURE TO MEET TOLERANCES:  When concrete placements result in hardened concrete that does not meet specified tolerances, submit to the COR an outline of all preventative actions, such as modifications to forms, modified pr...

	3.1.9   DRILLING AND GROUTING ANCHOR BARS:
	3.1.10   GROUTING MORTAR:
	1. GROUTING MORTAR:  Grouting mortar shall be composed of cement, water and sand.  Cement, water and sand shall be as specified in Section 3.1, “Concrete Requirements”, except use sand passing a No. 16 screen when clearances prevent use of the specifi...
	2. PREPARATION AND PLACING:

	SECTION 3.2 – SUBSTATION CONCRETE CONSTRUCTION
	3.2.1   CONTRACTOR-FURNISHED DRAWINGS AND DATA:
	1. GENERAL:  Use United States standard units of measurement and English words, signs and symbols.  Drawings shall be thoroughly checked for accuracy and completeness before submittal.  WAPA will not review details and intermediate dimensions.
	2. DRAWINGS AND DATA FOR DESIGN OF ELECTRICAL EQUIPMENT FOUNDATIONS:  Submit an electronic copy of the following to the COR:
	3. APPROVAL DRAWINGS FOR PRECAST CABLE TRENCH:  Prior to precasting, submit two (2) copies of the following to the COR:
	4. APPROVAL DRAWINGS FOR PRECAST CONCRETE PULL BOXES:  Prior to precasting, submit for review an electronic copy of the following drawings and data to the COR:
	5. FINAL DRAWINGS FOR PRECAST CABLE TRENCHES AND PRECAST PULL BOXES:  Prior to material shipment, furnish final drawings.  The Drawings shall show changes and revisions made up to the time material is shipped.  Forward an electronic copy of the Drawin...

	3.2.2   PRECAST CONCRETE CABLE TRENCH:
	1. MATERIAL:  Concrete and reinforcement shall be manufacturer's standard.  Precast concrete cable trench, special sections, appurtenant metalwork, reinforcement and other required accessories shall be equal to:
	2. TRENCH COVERS:
	3. INSPECTION:  Precast concrete cable trench may be inspected at the place of manufacture or precasting.

	3.2.3   OIL DETENTION STRUCTURE:
	1. MATERIAL:
	2. FABRICATION:  The quality of metalwork fabrication shall be in accordance with Standard 4 – Substation Metalwork and Transmission Line Lattice Structures, Section 4.1.5 “Quality Control”.
	3. INSTALLATION:  Install construction and control joints where shown on the Drawings.  Install embedded and nonembedded metalwork for frames, ladders, grating, hold-down devices, expansion anchors, bolts, nuts and accessory material.

	3.2.4   PRECAST CONCRETE PULL BOXES:
	1. GENERAL:  Pull boxes shall have removable provisions for conduit entry.  The minimum inside dimensions shall be as shown on the electrical drawings.
	2. MATERIAL:
	3. PULL BOX COVERS:  Covers shall be aluminum or galvanized steel, designed for sidewalk class traffic and of a size and weight permitting removal by one (1) person.  Weights shall not exceed 85-pounds each.  Covers shall be secured to pull boxes by “...
	4. PULL BOX LADDERS:  Pull box ladders shall be firmly affixed to pull box walls and shall be equal to Model PS2-PF, as manufactured by M. A. Industries, Peachtree City, Georgia.
	5. SIGNAGE:  Pull box danger signs shall be permanently affixed to the pull box cover with four (4) galvanized or stainless steel bolts.  Signs shall meet OSHA safety color standards for indicating hazards.  Minimum sign dimensions shall be 7-inches b...

	SECTION 3.3 – TRANSMISSION LINE CONCRETE CONSTRUCTION
	3.3.1   LATTICE TOWER FOOTINGS:
	1. GENERAL:  Type of footing to be constructed at each tower site shall be as directed by the COR, based on the most economical footing meeting the criteria shown on the “Design, Selection and Quantities” drawings and will be determined by the COR dur...
	2. STUB ANGLES:  Place stub angles in accordance with Standard 4 - Substation Metalwork and Transmission Line Lattice Structures, Section 4.1.12 “Erection”.  Vertical reinforcement bars and stubs shall be bonded electrically by reinforcement bars weld...
	3. FRAME STUB TEES:  Attach stub tees to the frames prior to placement of concrete in footings.  Attach stub tees to the leg tees using connection holes or erection holes as shown on the Drawings.  Hold stub tees and frames by a suitable device to pre...

	SECTION 3.4 – COMMUNICATION FACILITIES CONCRETE CONSTRUCTION
	3.4.1   COMMUNICATION FACILITIES FOUNDATIONS:
	1. GENERAL:  Design and construct reinforced concrete foundations required for microwave tower or microwave monopole, waveguide supports and climbing ladder.

	3.4.2   CONTRACTOR-FURNISHED DRAWINGS AND DATA:
	1. GENERAL: Before beginning concrete construction, furnish approval and final approval drawings and data for all Contractor-designed foundations.  These drawings and data must be approved prior to any construction.  Refer to the contract clause title...
	2. CHANGES:  Make all changes in Contractor-furnished drawings, designs or construction details which WAPA determines necessary to make the finished construction conform to these specifications.  Revise the drawings to reflect all changes.
	3. UNITS OF MEASUREMENT:  Units of measurement shall be in United States Standard units; and all wording, signs, symbols and other designations shall be in English.
	4. DESIGN CALCULATIONS AND DATA:  Submit, for approval, an electronic copy of the following design calculations and data for each Contractor-designed foundation:
	5. APPROVAL DRAWINGS: Submit an electronic copy of drawings showing the following information for each Contractor-designed foundation:
	6. FINAL APPROVAL DRAWINGS:  Prior to concrete placement, furnish an electronic copy of all drawings listed in subparagraph 5, above.  The Drawings shall show all changes and revisions, with revision dates, made up to the time of concrete placement.
	7. FINAL AS-BUILT DRAWINGS:  Before final payment is made under the contract, deliver to WAPA an electronic copy of all drawings listed in subparagraph 5. above, with all revisions found necessary to correct errors or reflect changes made during field...

	3.4.3   DESIGN REQUIREMENTS:
	1. GENERAL:  The design and drawing of the foundations shall be supervised and certified by a registered Professional Engineer competent in structural analysis and foundation design.
	2. DESIGN LOADINGS:  Design the concrete foundations to be reliable and serviceable and to resist without permanent distortion or displacement all loading conditions determined by the structural analysis specified in subparagraph c, below.
	3. STRUCTURAL ANALYSIS AND DESIGN:


	Chapter 4-Substation-TL Lattice
	SECTION 4.1 – METAL STRUCTURES
	4.1.1   CONTRACTOR-FURNISHED DATA AND DRAWINGS:
	1. GENERAL:  Drawings shall be new originals.  Copies of specifications or Government-furnished drawings are not acceptable.  Use United States standard units of measurement and English words, signs and symbols.
	2. APPROVAL DRAWINGS FOR STEEL STRUCTURES AND MODIFICATION STEEL:  Prior to fabrication, submit electronic approval drawings for the steel structures and modification steel to the Civil Engineer.  Drawings shall be standard PDF or electronic CAD “.dwg...
	3. APPROVAL DRAWINGS AND DATA FOR OIL STORAGE TANKS:  Prior to fabrication, submit electronic approval drawings and data for the oil storage tanks to the Civil Engineer.  Drawings shall be standard PDF or electronic CAD “.dwg” (Saved as the AutoCAD 20...
	4. FINAL DRAWINGS FOR STEEL STRUCTURES, MODIFICATION STEEL AND OIL STORAGE TANKS:  Prior to material shipment, furnish final drawings.  The Drawings shall show changes and revisions made up to the time material is shipped.  Final drawings shall be sta...
	5. WELDING:  Submit the following to the Civil Engineer:
	6. CONNECTION BOLTS:  Prior to fabrication, submit the following to the Civil Engineer:
	7. MILL TEST REPORTS:  Prior to fabrication, submit certified copies of test reports for structural steel and aluminum to the Civil Engineer.
	8. DULLING SURFACE TREATMENT FOR GALVANIZING:  Submit the following for approval to the Civil Engineer:
	9. TEST TOWERS:  Submit the following to the Civil Engineer:

	4.1.2   MATERIAL:
	1. STRUCTURAL STEEL:
	2. STRUCTURAL ALUMINUM:
	3. CONNECTION BOLTS AND NUTS FOR LATTICE STRUCTURES AND TOWERS:
	4. CONNECTION BOLTS AND NUTS FOR STRUCTURES, EXCEPT LATTICE STRUCTURES AND TOWERS:
	5. WASHERS:  Beveled washers shall be malleable iron or steel.  Washers for anchor bolts shall be steel or wrought-iron.
	6. LOCKNUTS:  Provide locknuts for connection bolts and anchor bolts.
	7. GRATING:  NAAMM MBG531, Type I or II, 1-piece serrated-steel grating.  Two (2) standard sections of grating may be welded together to form a 1-piece unit.  End banding bars are required.  Furnish grating with manufacturer’s standard hold-down clips.
	8. EXPANSION ANCHORS:  Unless otherwise indicated on the Drawings, expansions anchors shall be Hilti Kwik Bolt II, or equal, with a minimum diameter of 3/4-inch and a minimum embedment length of 8-inches.
	9. ADHESIVE ANCHORS:  Unless otherwise indicated on the Drawings, adhesive anchors shall be Hilti HVA, or equal, with a minimum diameter of 3/4-inch and a minimum embedment length of 10-inches.
	10. EYEBOLTS:  Forged steel ASTM A668, Class C, and conform to the requirements shown on Drawing 31 2003.
	11. STEEL PIPE:  ASTM A53, Grade B.
	12. ARC-WELDING ELECTRODES:  Use filler metals for matching strength in accordance with AWS D1.1 for steel and AWS D1.2 for aluminum.  The minimum tensile strength for steel Group I filler metal shall be 70-ksi.
	13. HEADED SHEAR CONNECTORS:  Low-carbon steel studs, 3/4-inch diameter, and 3-inches long after welding.  Heads shall be 1 1/4-inch diameter and 3/8-inch thick.  Shear connectors shall be equipped with appropriate ceramic arc shields.  Shields or the...
	14. STEEL CABLE:  ASTM A586, Class A, galvanized-steel structural strand.
	15. STEEL CABLE HARDWARE:  Galvanized with the same or higher strength rating than the steel cable and of the type as shown on the Drawings.

	4.1.3   DESIGN DETAILS FOR GOVERNMENT-FURNISHED DRAWINGS:
	1. MEMBER SIZES:  Sizes shall be as shown on the Drawings.  Substitutions shall not be made without written approval.  Approval will be given where the Contractor furnishes satisfactory proof of the nonavailability of the originally indicated size.
	2. DETAILS:  Check the Drawings carefully, particularly with respect to possible exceptions from the Contractor’s standard notations and practice (such as allowance for extra length of bent members).  The Contractor shall have complete responsibility ...
	3. BOLTS, NUTS AND RING FILLS:  Bolts, nuts and ring fills shall be the quantities, types and sizes called for in the material lists, provided that either MF or palnut locknuts may be furnished.  The quantities of the various connection bolt lengths s...
	4. FORGED HANGERS:  Hangers may be fabricated from welded components, provided welds are complete penetration and ultrasonically tested in accordance with AWS D1.1.

	4.1.4   DESIGN DETAILS FOR CONTRACTOR-FURNISHED DRAWINGS:
	1. GENERAL:  Member sizes, details and setting dimensions for anchor bolts and embedded material shall be as shown on the Drawings.  Connection details shown on the Drawings may be varied slightly, provided the changes are in accordance with the speci...
	2. DOUBLE-ANGLE MEMBERS:  Connect members as follows:
	3. LONG TENSION MEMBERS:  Members carrying tension only or designated on the Drawings for draw shall be detailed shorter than theoretically required length.  Members 10-feet or less in length shall be detailed 1/8-inch short.  Unspliced members more t...
	4. LATTICE STRUCTURES AND TOWERS:
	5. WELDED (GALVANIZED OR PAINTED) STRUCTURES:

	4.1.5   QUALITY CONTROL:
	1. GENERAL:  The Contractor shall have defined quality control methods and functions available for review and approval.  Maintain permanent records for mill test reports; welding procedures; certification for welding operators, welders and tack welder...
	2. WORKMANSHIP AND DEFECTIVE MATERIAL:  Work shall be equal to best modern practice in the manufacture and fabrication of material.  Details of design, fabrication and erection not covered by the Drawings or the specifications shall conform to AISC St...
	3. INSPECTION AND TESTS:  Inspection of material will be made in accordance with Standard 1 – General Requirements, Section 1.2.3 “Material Inspection”.  WAPA inspection of material at the mill will be waived.

	4.1.6   FABRICATION:
	1. GENERAL:  Plates shall be edge planed or flame cut with mechanically guided torches and ground smooth.  The surface roughness of plate edges shall be in accordance with AWS D1.1 for steel and AWS D1.2 for aluminum.
	2. STRAIGHTENING MATERIAL:  Before being laid out or worked in any manner, structural material shall be straight, free from sharp kinks and bends and clean of rust and dirt.  If straightening is necessary, no metal damage shall result.
	3. SHEARING AND CUTTING:  Shearing and cutting shall be finished neatly on material exposed to view.  Copes and re-entrant cuts shall be filleted before cutting.
	4. HOLES:  Holes in steel less than 13/16-inch thick may be punched to full size unless otherwise shown on the Drawings.  Holes shown on the Drawings as drilled holes and holes in steel 13/16-inch thick or more shall be drilled or subpunched and reame...
	5. PUNCHING:  For punching to full size, the punch diameter shall be the nominal hole diameter; and the die diameter shall not be more than 1/16-inch larger than the punch diameter.  For subpunching, the punch diameter shall be 1/4-inch smaller than t...
	6. REAMING AND DRILLING:  For reamed or drilled holes, the finished hole diameter shall be as shown on the Drawings.
	7. PUNCHING, REAMING AND DRILLING ACCURACY:  Holes shall be spaced accurately in accordance with the Drawings and located on the gage lines.  The maximum allowable variation in hole spacing is 1/32-inch.
	8. BASE PLATES:  Base plates shall be straight, true and square cut.  Grind torch-cut edges straight and smooth.
	9. COMPRESSION JOINTS:  Compression joint surfaces depending on contact bearing shall be faced to have full contact bearing when aligned and welded.
	10. COLD FORMING:  The Contractor shall have documented, detailed procedures describing cold forming.  Methods shall produce bends without an undue amount of cracking.  Cracking or opening of surface laminations shall be investigated and repairs perfo...
	11. DIMENSIONAL TOLERANCES FOR STEEL:  Steel member and plate tolerances shall be in accordance with AISC 303 “Code of Standard Practice for Steel Buildings and Bridges” and as follows:
	12. WELDING FOR STEEL:  Welding shall be performed in accordance with the latest revision of AWS D1.1.  Headed shear connectors for stub angles shall be welded with automatically timed stud welding equipment.  Welds shall be as shown on the Drawings a...
	13. LONGITUDINAL SEAM WELDS:  Longitudinal seam welds may be used to fabricate structural members.  Complete joint penetration is required within 6-inches of base plates and flange connection plates.  The remaining seam welds shall have 80-percent min...
	14. WELDING FOR ALUMINUM:  Welding shall be performed in accordance with AWS D1.2.  Welding procedures, welding operators, welders and tack welders shall be qualified in accordance with AWS D1.2.

	4.1.7   NONDESTRUCTIVE AND METALLOGRAPHIC WELD TESTS:
	1. GENERAL:  Inspect and test welds in accordance with AWS D1.1 for steel and AWS D1.2 for aluminum, or in accordance with procedures approved by the Civil Engineer.
	2. VISUAL INSPECTION:  All welds shall be visually inspected in accordance with AWS D1.1 for steel and AWS D1.2 for aluminum.
	3. ULTRASONIC AND RADIOGRAPHIC TESTS FOR COMPLETE PENETRATION WELDS:  Perform ultrasonic or radiographic tests in accordance with AWS D1.1 for steel and AWS D1.2 for aluminum.  Test the entire length of complete joint penetration shop and field welds....
	4. ULTRASONIC AND METALLOGRAPHIC TESTS FOR PARTIAL PENETRATION WELDS:  Perform ultrasonic or metallographic tests for partial penetration welds.  Prior to fabrication, submit a test and evaluation procedure describing how testing and evaluation will b...
	5. MAGNETIC PARTICLE AND DYE PENETRANT:  The COR may require magnetic particle or dye penetrant weld tests where the appearance or the configuration suggests a possibility of cracking.  The magnetic particle test procedure shall be in accordance with ...

	4.1.8   MARKING:
	4.1.9   SHOP ASSEMBLY:
	1. GENERAL:  Structures shall be shop-assembled to the extent necessary to assure correct fit of parts, adequate bolt lengths and proper field erection.  One (1) lattice tower of each type and height, including every combination of leg extensions, sha...
	2. ASSEMBLY:  Reaming of unfair holes is not permitted.  A reasonable amount of drifting is allowed.  “A reasonable amount of drifting” is defined as drifting without causing hole elongation or deformation of members.  Galvanizing damaged during the c...

	4.1.10   GALVANIZING AND PAINTING:
	1. CLEANING:  After shopwork completion, material shall be clean of rust, loose scale, dirt, oil, grease and other foreign substances.  Clean all welding flux residue (slag) from welded areas.
	2. PLATE AND SHAPE GALVANIZING:  Plates and shapes shall be galvanized after fabrication.  After cleaning, material shall be zinc coated (galvanized) in accordance with ASTM A123.  Double dipping or progressive dipping of closed-member shapes will not...
	3. VENT AND DRAIN HOLES:  Vent and drain holes for closed-member shapes are shown on the Drawings.  Vent holes shown on the Drawings are required for proper air circulation after galvanizing and shall not be changed by the Contractor.  Drain holes sho...
	4. HARDWARE GALVANIZING:  Bolts, nuts, washers and locknuts shall be galvanized in accordance with ASTM A153.  Excess spelter shall be removed by centrifugal spinning.  Cadmium-plated hardware is not permitted on structural steel.
	5. STRAIGHTENING AFTER GALVANIZING:  Plates and shapes which have been warped by the galvanizing process shall be straightened by being rerolled or pressed.  Material shall not be hammered or otherwise straightened in a manner that will damage the pro...
	6. GALVANIZING REPAIR:  Material with damaged galvanizing shall be redipped unless the damage is local and can be repaired.  If the galvanized coating becomes damaged after being dipped twice, the material shall be rejected.  Where repair is authorize...
	7. DULLING SURFACE TREATMENT:  Exposed surfaces of steel structures, including connection and anchor bolts, nuts, washers, locknuts and visible portions of embedded material shall be given an approved dulling treatment.
	8. PAINTING:  Surfaces of steel structures to be painted shall be prime painted in the shop in accordance with the Standard 12 – Painting.

	4.1.11   HANDLING AND TRANSPORTING:
	4.1.12   ERECTION:
	4.1.13   RELOCATING, MODIFYING AND STORING STEEL STRUCTURES AND TOWERS:
	1. GENERAL:  Dismantle, handle, transport, re-erect, modify and bundle structures as required.  Avoid bending and galvanizing damage to members.  Repair damaged galvanizing in accordance with Section 4.1.10, “Galvanizing and Painting”.  Members damage...
	2. RELOCATING STRUCTURES:  Structures to be relocated shall be dismantled as required to prevent structural damage.  Anchor bolts or embedded material shall not be salvaged.
	3. MODIFYING STRUCTURES:  Field-drill new holes to complete the modification work.  Operations in removing, replacing and modifying members shall ensure the integrity of the structure at all times.  Members removed and not required in the modified str...
	4. STORING STRUCTURES:  Structures to be stored shall be completely dismantled, salvaged and stored above ground on timber blocking.  Anchor bolts, stub angles or embedded material shall not be salvaged.

	4.1.14   TOWER TEST:
	1. TEST TOWERS:  Members comprising test towers shall be same sizes as shown on specifications drawings, with no substitutions and of same grade of material and class of fabrication as those to be furnished for Section B towers.  Mill test reports as ...
	2. TEST LOAD APPLICATION AND MEASUREMENT:  Conductor and ground wire test loads shall be applied directly to their respective attachments.  Wind test loads shall be applied in accordance with test load drawings.
	3. TEST PROCEDURES:  Each test shall be conducted in presence of WAPA’s Design Engineer and in accordance with the following requirements:

	SECTION 4.2 – MISCELLANEOUS METALWORK
	4.2.1   ALUMINUM COVERS:
	1. MATERIAL:  Aluminum alloy 6061-T6.  Covers shall be 1/4-inch-thick floor plate with a raised, 4-way pattern.
	2. FABRICATION:  Plates shall be straight, true, and free from warps and twists.  If straightening is necessary, no metal damage shall result.  Finish neatly material exposed to view.  Grind sharp and rough edges of covers smooth.  Perform welding in ...
	3. INSTALLATION:  Install aluminum covers accurately in position and alignment.  Finish the surfaces of concrete to be in contact with the covers level so that covers will lie flat and will not rock.

	4.2.2   STEEL COVERS:
	1. MATERIAL:  ASTM A36.  Covers shall be 3/16-inch-thick floor plate with a raised, 4-way pattern.
	2. FABRICATION:  Plates shall be straight, true, and free from warps and twists.  If straightening is necessary, no metal damage shall result.  Finish neatly material exposed to view.  Grind sharp and rough edges of covers smooth.  Galvanize the cover...
	3. INSTALLATION:  Install steel covers accurately in position and alignment.  Finish the surfaces of concrete to be in contact with the covers level so that covers will lie flat and will not rock.

	SECTION 4.3 – TANKS
	4.3.1   OIL STORAGE TANKS:
	1. REQUIREMENTS:
	2. REQUIRED ACCESSORIES:


	Chapter 5-Transmission Line Steel Pole Structures
	SECTION 5.1 – TRANSMISSION LINE STEEL POLE STRUCTURES
	5.1.1   CONTRACTOR-FURNISHED DATA AND DRAWINGS:
	1. GENERAL:  Use United States standard units of measurement and English words, signs and symbols.  Submit data and drawings for all structures.  Include design calculations for all structure components.  Drawings shall be new originals.  Reproduction...
	2. DESIGN DATA:  Prior to fabrication, submit for approval, the following design data for each type and height of structure:
	3. MILL TEST REPORTS:  Upon request, prior to material shipment, within 20-days after contract award, submit certified copies of test reports of structural steel, bolts, nuts and the chemical analyses and coating test of the galvanizing.
	4. WELDING SUBMITTALS:
	5. DULLING TREATMENT SUBMITTALS:
	6. PAINTING SUBMITTALS:
	7. APPROVAL DRAWINGS:  Prior to fabrication, submit for approval, drawings covering each type and height of structure.  Submittals shall include:
	8. FINAL DRAWINGS:  Prior to material shipment and before final payment, furnish final as-built drawings and bill of materials required in 7 above.
	9. SUBMITTAL REQUIREMENTS:  Submit samples and electronic versions of data and drawings for approval as follows:

	5.1.2   DESIGN REQUIREMENTS:
	1. GENERAL:  Design using published theories accepted by industry as good engineering practice.  Design so that ultimate stresses do not exceed the material yield stress.  Design yield strength for structural steel plates shall not exceed 65-ksi.  Che...
	2. DESIGN GUIDES:
	3. SPECIFIC REQUIREMENTS:
	4. EMBEDMENT DESIGN FOR DIRECT-EMBEDDED STRUCTURES:

	5.1.3   GROUNDING REQUIREMENTS:
	1. GENERAL:  All connections on all structures shall provide for electrical continuity across the connections and an electrical path shall be provided from every part of the structure to the ground.  Grounding requirements will vary with the type of m...
	2. GALVANIZED, DULLED GALVANIZED AND METALLIZED STRUCTURES:
	3. WEATHERING-STEEL STRUCTURES:
	4. PAINTED-OVER-GALVANIZED STRUCTURES:  Pigtail jumpers and ground plates are required 2-feet above ground line on all pole shafts of painted-over-galvanized structures that are direct-embedded with native backfill.  Pigtail jumpers and ground plates ...

	5.1.4   MATERIAL:
	1. POLE SHAFTS, DAVIT ARMS AND CROSSARMS:
	2. BASE PLATES, FLANGE PLATES, ARM MOUNTING BRACKETS AND CONNECTION PLATES:
	3. X-BRACES AND MISCELLANEOUS STRUCTURAL STEEL:
	4. CONNECTION BOLTS, NUTS, LOCKNUTS AND LOCK WASHERS:
	5. ANCHOR BOLTS, NUTS AND WASHERS:
	6. GROUND PLATES:
	7. U-BOLTS AND CHAIN LINKS:  ASTM A36, galvanized.
	8. ARC-WELDING ELECTRODES:  Arc-welding electrodes shall be in accordance with AWS D1.1.
	9. PAINT SYSTEM:  Paint system shall be chemical, corrosion and abrasion resistant and shall produce the color and finish specified in the project specifications.  All paint system components shall be from the same manufacturer.  Paint system shall be...
	10. POLYURETHANE COATING:  CorroCote II Classic as manufactured by Madison Chemical Industries, Inc., 490 McGeachie Drive, Milton, Ontario, Canada  L9T 3Y5, or approved equal.
	11. GUYS:  ASTM A475 Class B, or A586 Class B, galvanized.
	12. GUY HARDWARE:  Hardware shall be galvanized and of the type and manufacturer’s rated strength as shown on the Contractor-furnished data and drawings.  Hardware shall conform to an applicable ASTM standard suitable for the intended use.
	13. STEEL GUY ANCHORS AND RODS:  Anchors and rods shall be galvanized and of the type and manufacturer’s rated strength as shown on the Contractor-furnished data and drawings.  Rods for disk and plate-type anchors shall be coated with an approved corr...
	14. CONCRETE GUY ANCHORS:  Concrete requirements shall be in accordance with Construction Standard 3 – Concrete.
	15. FIXED AND REMOVABLE CLIMBING RUNG SECTIONS:
	16. ATTACHMENTS FOR FIXED CLIMBING RUNG SECTIONS, CLIPS FOR REMOVABLE CLIMBING RUNG SECTIONS, BELT LOOPS, HAND LOOPS, LADDER BRACKETS AND RING CLIPS:
	17. FALL PROTECTION ANCHORAGE PLATES:
	18. WORK RINGS:  ASTM A36.  Galvanize material after fabrication in accordance with Section 5.1.9, “Galvanizing”.
	19. STRUCTURE IDENTIFICATION PLATES:

	5.1.5   QUALITY CONTROL:
	1. GENERAL:  Contractor shall have defined quality control methods and functions available for review and approval.  Maintain permanent records on mill test reports, weld procedures, welding operators, qualifications for welders and tack welders, insp...
	2. WORKMANSHIP AND DEFECTIVE MATERIAL:  Work shall be equal to best modern practice in the manufacture and fabrication of material.  Design details, fabrication and erection not covered by the Drawings or these specifications shall conform to AISC “St...
	3. INSPECTION AND TESTS:  Inspection of material will be made in accordance with Construction Standard 1 – General Requirements, Section 1.2.3, “Material Inspection”.  WAPA inspection of material at the mill will be waived.
	4. DIMENSIONAL TOLERANCES:  Allowable variations from specified dimensions are as follows:

	5.1.6   FABRICATION:
	1. GENERAL:  Plates shall be edge-planed or flame-cut with mechanically guided torches.  Surface roughness of plate edges shall be in accordance with AWS D1.1.
	2. STRAIGHTENING MATERIAL:  Before being laid out or worked in any manner, structural material shall be straight, free from sharp kinks and bends and clean of rust and dirt.  Straightening operations shall not damage the metal.
	3. SHEARING AND CUTTING:  Shearing and cutting shall be neatly finished on material exposed to view.  Copes and re-entrant cuts shall be filleted before cutting.
	4. HOLES:
	5. EDGE DISTANCES AND BOLT SPACING:  Edge distances and bolt spacing shall be in accordance with AISC “Steel Construction Manual” unless otherwise shown on the Drawings.
	6. POLE SHAFT-TO-BASE PLATE AND POLE SHAFT-TO-FLANGE PLATE CONNECTIONS:  Welds to attach pole shafts to base plates and flange plates shall be complete penetration with backing bars.
	7. CROSSARM-TO-ARM BRACKET AND DAVIT ARM-TO-ARM BRACKET CONNECTIONS:  Welds to attach crossarms and davit arms to arm brackets and flange plates shall be complete penetration with backing bars.
	8. COLD FORMING:  Contractor shall have documented, detailed procedures describing cold forming methods to produce bends without cracking.  Cracking or opening of surface laminations shall be investigated and repaired.  Repairs shall be inspected and ...
	9. WELDING:

	5.1.7   NONDESTRUCTIVE AND METALLOGRAPHIC WELD TESTS:
	1. GENERAL:  Inspect welds and perform tests in accordance with AWS D1.1 or in accordance with procedures approved by the Civil Engineer.  Repair and reexamine defective welds in accordance with AWS D1.1.  Notify the Civil Engineer a minimum of 7-work...
	2. VISUAL INSPECTION:  All welds shall be visually inspected in accordance with AWS D1.1.
	3. ULTRASONIC AND RADIOGRAPHIC TESTS FOR COMPLETE PENETRATION WELDS:  Perform ultrasonic or radiographic tests on the entire length of each complete joint penetration shop and field weld in accordance with AWS D1.1.  Perform tests after galvanizing fo...
	4. ULTRASONIC AND METALLOGRAPHIC TESTS FOR PARTIAL PENETRATION WELDS:  Perform either ultrasonic or metallographic tests for partial penetration welds.
	5. MAGNETIC PARTICLE AND DYE PENETRANT TESTS:  The COR may require magnetic particle or dye penetrant weld tests where cracking is suspected.  Perform magnetic particle tests in accordance with ASTM E709.  Perform dye penetrant tests in accordance wit...

	5.1.8   MARKING:
	1. STRUCTURE COMPONENTS:
	2. STRUCTURE IDENTIFICATION PLATE:  Identify each structure with an identification plate located approximately 6-feet above ground line.

	5.1.9   GALVANIZING:
	1. CLEANING:  After shopwork completion, clean material of rust, loose scale, dirt, oil, grease and other foreign substances.  Clean all slag from welded areas.
	2. PLATE AND SHAPE GALVANIZING:  After fabrication and cleaning, galvanize plates and shapes in accordance with ASTM A123.  Double dipping or progressive dipping of closed-member shapes shall not be permitted.  After galvanizing, pole shaft sections s...
	3. HARDWARE GALVANIZING:  Galvanize bolts, nuts, washers, locknuts and lock washers in accordance with ASTM A153.  Remove excess spelter by centrifugal spinning.
	4. STRAIGHTENING AFTER GALVANIZING:  Plates and shapes which have been warped by the galvanizing process shall be straightened by rerolling or pressing.  Material shall not be hammered or straightened in a manner that will damage the galvanizing.  Mat...
	5. GALVANIZING REPAIR:  Material with damaged galvanizing shall be redipped unless the damage is local and can be repaired.  If the galvanized coating becomes damaged after being dipped twice, the material shall be rejected.  Where repair is authorize...

	5.1.10   DULLED GALVANIZING:
	1. DULLING TREATMENT:  Exposed surfaces of galvanized steel structures, including connection and anchor bolts, nuts, washers, locknuts, lock washers and visible portions of embedded material shall be given an approved dulling treatment to provide a gr...
	2. REFLECTANCE:  Finished steel shall maintain a reflectance no greater than that specified in the project specifications, plus or minus 3-percent.  Reflectance shall be measured utilizing any reflectometer calibrated against “Neutral Matte Finish” co...

	5.1.11   METALLIZING:
	1. GENERAL:  Metallizing shall be in accordance with AWS C2.2, “Recommended Practice for Metallizing with Aluminum and Zinc for Protection of Iron and Steel”.  Structures shall be metallized with zinc and have a minimum coating thickness of 6-mils.  Z...
	2. SURFACE PREPARATION:  After fabrication, blast clean steel in accordance with Steel Structures Painting Council Surface Preparation Specification SSPC-SP 5, “White Metal Blast Cleaning”.
	3. ANCHOR-BOLTED STRUCTURES AND DIRECT-EMBEDDED STRUCTURES WITH CONCRETE BACKFILL:  Base plates on galvanized, dulled galvanized or painted-over-galvanized anchor-bolted structures may be metallized if the overall width exceeds the width of the galvan...
	4. WEATHERING STEEL DIRECT-EMBEDDED STRUCTURES WITH CONCRETE BACKFILL:  Bottom 2-feet of weathering-steel pole shafts shall be metallized prior to applying polyurethane coating.

	5.1.12   WEATHERING-STEEL FINISH:
	1. DIRECT-EMBEDDED STRUCTURES WITH CONCRETE BACKFILL:
	2. ANCHOR-BOLTED STRUCTURES:  SSPC-SP 7, “Brush-Off Blast Cleaning”.

	5.1.13   PAINTING:
	1. GENERAL:  Provide material and equipment, clean surfaces and apply paint to all structure components, except as noted below, in accordance with the manufacturer’s instructions and this paragraph.  Prevent dust or other contamination on wet, newly p...
	2. SURFACE PREPARATION AND APPLICATION:  Surface preparation and application shall be in accordance with manufacturer’s recommendations.
	3. SURFACES NOT TO BE PAINTED:  The following areas of the structures shall be masked or otherwise protected from paint to ensure the electrical continuity of the structures:

	5.1.14   POLYURETHANE COATING:
	1. GENERAL:  Minimum coating thickness and surface preparation shall be in accordance with manufacturer’s recommendations.  Top edge of coating shall be feathered, in lieu of masked, to prevent flaking.
	2. DIRECT-EMBEDDED STRUCTURES WITH CONCRETE BACKFILL:

	5.1.15   HANDLING AND TRANSPORTING:
	1. GENERAL:  Handle and transport steel structures and components to avoid bending or damage.  Bent pieces may be used only if they are straightened without damage to the material.  Pieces bent beyond repair shall be replaced.  Material with damaged g...
	2. MATERIAL HANDLING AND PACKAGING:
	3. INVOICE OR PACKING LIST:  Shipping invoices shall be accompanied by an invoice or packing list or checklist of all parts in each shipment.  Parts shall be identifiable by structure type and height.  Any material on backorder shall be clearly labele...
	4. NOTIFICATION:  Notification shall be given to the COR and personnel that will accept delivery 2-weeks prior to delivery and again 48-hours prior to delivery.  Furnish a detailed list 20-days advance of each delivery of all material that will be del...
	5. UNLOADING:  Offloading contractor shall provide sufficient manpower, a minimum of one (1) helper, to safely and efficiently unload, and not rely on help from Government representatives.

	5.1.16   INSTALLATION:
	1. GENERAL:
	2. ANCHOR-BOLTED STRUCTURES:
	3. DIRECT-EMBEDDED STRUCTURES:
	4. GUYS AND ANCHORS:
	5. MAINTENANCE PROVISIONS:
	6. STRUCTURE ORIENTATION:  Install tangent structures so that the transverse structure axes are perpendicular to the centerline of transmission line, and install angle structures so the transverse structure axes are perpendicular to the line angle bis...
	7. FIELD WELDING:  Field welding, including welding procedures and welders, shall be in accordance with Section 5.1.6, “Fabrication”.  Perform nondestructive weld tests and inspect field welds in accordance with Section 5.1.7, “Nondestructive and Meta...
	8. DIRECT-EMBEDDED H-FRAME STRUCTURES:  If ground line elevations vary by 5-feet or less at direct-embedded H-frame legs, install structures vertically plumb so that the center conductor attachment is a distance “H”, height portion of structure design...
	9. TEMPORARY GUYING REQUIREMENTS:  Upon request, if conductors or overhead ground wires are temporarily dead-ended on self-supporting structures, the structures shall be guyed to remain plumb until final conductors and ground wires are strung at some ...
	10. VIBRATION CONTROL:  Before insulators, conductors or overhead ground wires are installed, members shall be restrained or dampened by hanging weights or insulators or in accordance with the manufacturer’s recommendations, if necessary, to prevent f...
	11. INSTALLATION TOLERANCES:  Allowable variations from specified dimensions and locations for installed structures are as follows:


	Chapter 6-Light Duty Transmission Line Steel Pole Structures
	SECTION 6.1 – LIGHT DUTY TRANSMISSION LINE STEEL POLE STRUCTURES
	6.1.1   CONTRACTOR-FURNISHED DATA AND DRAWINGS:
	1. GENERAL:  Use United States standard units of measurement and English words, signs and symbols.  Submit data and drawings for all structures.  Include design calculations for all structure components.  Drawings shall be new originals.  Reproduction...
	2. DESIGN DATA:  Prior to fabrication, submit for approval, the following design data for each type and height of structure:
	3. MILL TEST REPORTS:  Upon request, prior to material shipment, within 20-days after contract award, submit certified copies of test reports of structural steel, bolts, nuts and the chemical analyses and coating test of the galvanizing.
	4. WELDING SUBMITTALS:
	5. DULLING TREATMENT SUBMITTALS:
	6. PAINTING SUBMITTALS:
	7. APPROVAL DRAWINGS:  Prior to fabrication, submit for approval, drawings and/or catalog data sheets covering each type and height of structure showing the following:
	8. FINAL DRAWINGS:  Prior to material shipment and before final payment, furnish as-built drawings and bill of materials required in paragraph 7 above.
	9. SUBMITTAL REQUIREMENTS:  Submit samples and electronic versions of data and drawings for approval as follows:

	6.1.2   DESIGN REQUIREMENTS:
	1. GENERAL:  Design using published theories accepted by industry as good engineering practice.  Design so that ultimate stresses do not exceed the material yield stress.  Design yield strength for structural steel plates shall not exceed 65-ksi.  The...
	2. DESIGN GUIDES:
	3. SPECIFIC REQUIREMENTS:
	4. EMBEDMENT DESIGN FOR DIRECT-EMBEDDED STRUCTURES:

	6.1.3   GROUNDING REQUIREMENTS:
	1. GENERAL:  All connections on all structures shall provide for electrical continuity across the connections, and an electrical path shall be provided from every part of the structure to the ground.  Grounding requirements will vary with the type of ...
	2. GALVANIZED, DULLED GALVANIZED AND METALLIZED STRUCTURES:
	3. WEATHERING-STEEL STRUCTURES:
	4. PAINTED-OVER-GALVANIZED STRUCTURES:

	6.1.4   MATERIAL:
	1. POLE SHAFTS, DAVIT ARMS AND CROSSARMS:
	2. CONNECTION PLATES:
	3. X-BRACES AND MISCELLANEOUS STRUCTURAL STEEL:
	4. CONNECTION BOLTS, NUTS, LOCKNUTS AND LOCK WASHERS:
	5. GROUND PLATES AND BEARING PLATES:
	6. U-BOLTS AND CHAIN LINKS:  ASTM A36, galvanized.
	7. ARC-WELDING ELECTRODES:  Arc-welding electrodes shall be in accordance with AWS D1.1.
	8. PAINT SYSTEM:  Paint system shall be chemical, corrosion and abrasion resistant and shall produce the color and finish specified in the project specifications.  All paint system components shall be from the same manufacturer.  Paint system shall be...
	9. POLYURETHANE COATING:  CorroCote II Classic as manufactured by Madison Chemical Industries, Inc., 490 McGeachie Drive, Milton, Ontario, Canada  L9T 3Y5, or approved equal.
	10. GUYS:  ASTM A475 Class B or A586 Class B, galvanized.
	11. GUY HARDWARE:  Hardware shall be galvanized and of the type and manufacturer's rated strength as shown on the Contractor-furnished data and drawings.  Hardware shall conform to an applicable ASTM standard suitable for the intended use.
	12. STEEL GUY ANCHORS AND RODS:  Anchors and rods shall be galvanized and of the type and manufacturer's rated strength as shown on the Contractor-furnished data and drawings.  Rods for disk and plate-type anchors shall be coated with an approved corr...
	13. CONCRETE GUY ANCHORS:  Concrete requirements shall be in accordance with Construction Standard 3 – Concrete.
	14. REMOVABLE STEPS:
	15. ATTACHMENTS FOR REMOVABLE STEPS:
	16. FALL PROTECTION ANCHORAGE PLATES:
	17. STRUCTURE IDENTIFICATION PLATES:

	6.1.5   QUALITY CONTROL:
	1. GENERAL:  Contractor shall have defined quality control methods and functions available for review and approval.  Maintain permanent records on mill test reports, weld procedures, welding operators, qualifications for welders and tack welders, insp...
	2. WORKMANSHIP AND DEFECTIVE MATERIAL:  Work shall be equal to best modern practice in the manufacture and fabrication of material.  Design details, fabrication and erection not covered by the Drawings or these specifications shall conform to AISC “St...
	3. INSPECTION AND TESTS:  Inspection of material will be made in accordance with Construction Standard 1 – General Requirements, Section 1.2.3, “Material Inspection”.  WAPA inspection of material at the mill will be waived.
	4. DIMENSIONAL TOLERANCES:  Allowable variations from specified dimensions are as follows:

	6.1.6   FABRICATION:
	1. GENERAL:  Plates shall be edge-planed or flame-cut with mechanically guided torches.  Surface roughness of plate edges shall be in accordance with AWS D1.1.
	2. STRAIGHTENING MATERIAL:  Before being laid out or worked in any manner, structural material shall be straight, free from sharp kinks and bends and clean of rust and dirt.  Straightening operations shall not damage the metal.
	3. SHEARING AND CUTTING:  Shearing and cutting shall be neatly finished on material exposed to view.  Copes and re-entrant cuts shall be filleted before cutting.
	4. HOLES:
	5. EDGE DISTANCES AND BOLT SPACING:  Edge distances and bolt spacing shall be in accordance with AISC “Steel Construction Manual” unless otherwise shown on the Drawings.
	6. POLE SHAFT-TO-FLANGE PLATE CONNECTIONS:  Welds to attach pole shafts to flange plates shall be complete penetration with backing bars.
	7. CROSSARM- AND DAVIT ARM-TO-ARM BRACKET CONNECTIONS:  Welds to attach crossarms and davit arms to arm brackets and flange plates shall be complete penetration with backing bars.
	8. COLD FORMING:  Contractor shall have documented, detailed procedures describing cold forming methods to produce bends without cracking.  Cracking or opening of surface laminations shall be investigated and repaired.  Repairs shall be inspected and ...
	9. WELDING:

	6.1.7   NONDESTRUCTIVE AND METALOGRAPHIC WELD TESTS:
	1. GENERAL:  Inspect welds and perform tests in accordance with AWS D1.1 or in accordance with procedures approved by the Civil Engineer.  Repair and reexamine defective welds in accordance with AWS D1.1.  Notify the Civil Engineer a minimum of 7-work...
	2. VISUAL INSPECTION:  All welds shall be visually inspected in accordance with AWS D1.1.
	3. ULTRASONIC AND RADIOGRAPHIC TESTS FOR COMPLETE PENETRATION WELDS:  Perform ultrasonic or radiographic tests on the entire length of each complete joint penetration  Shop and field weld in accordance with AWS D1.1.  Perform tests after galvanizing f...
	4. ULTRASONIC AND METALLOGRAPHIC TESTS FOR PARTIAL PENETRATION WELDS:  Perform either ultrasonic or metallographic tests for partial penetration welds.
	5. MAGNETIC PARTICLE AND DYE PENETRANT TESTS:  The COR may require magnetic particle or dye penetrant weld tests where cracking is suspected.  Perform magnetic particle tests in accordance with ASTM E 709.  Perform dye penetrant tests in accordance wi...

	6.1.8   MARKING:
	1. STRUCTURE COMPONENTS:
	2. STRUCTURE IDENTIFICATION PLATE:  Identify each structure with an identification plate located approximately 6-feet above ground line on the backspan side of the pole.

	6.1.9   GALVANIZING:
	1. CLEANING:  After shopwork completion, clean material of rust, loose scale, dirt, oil, grease and other foreign substances.  Clean all slag from welded areas.
	2. PLATE AND SHAPE GALVANIZING:  After fabrication and cleaning, galvanize plates and shapes in accordance with ASTM A123.  Double dipping or progressive dipping of closed-member shapes shall not be permitted.  After galvanizing, pole shaft sections s...
	3. HARDWARE GALVANIZING:  Galvanize bolts, nuts, washers, locknuts and lock washers in accordance with ASTM A153.  Remove excess spelter by centrifugal spinning.
	4. STRAIGHTENING AFTER GALVANIZING:  Plates and shapes which have been warped by the galvanizing process shall be straightened by rerolling or pressing.  Material shall not be hammered or straightened in a manner that will damage the galvanizing.  Mat...
	5. GALVANIZING REPAIR:  Material with damaged galvanizing shall be redipped unless the damage is local and can be repaired.  If the galvanized coating becomes damaged after being dipped twice, the material shall be rejected.  Where repair is authorize...

	6.1.10   DULLED GALVANIZING:
	1. DULLING TREATMENT:  Exposed surfaces of galvanized steel structures, including connection and anchor bolts, nuts, washers, locknuts, lock washers and visible portions of embedded material shall be given an approved dulling treatment to provide a gr...
	2. REFLECTANCE:  Finished steel shall maintain a reflectance no greater than that specified in the project specifications, plus or minus 3-percent.  Reflectance shall be measured utilizing any reflectometer calibrated against “Neutral Matte Finish” co...

	6.1.11   METALLIZING:
	1. GENERAL:  Metallizing shall be in accordance with AWS C2.2, “Recommended Practice for Metallizing with Aluminum and Zinc for Protection of Iron and Steel”.  Structures shall be metallized with zinc and have a minimum coating thickness of 6-mils.  Z...
	2. SURFACE PREPARATION:  After fabrication, blast clean steel in accordance with Steel Structures Painting Council Surface Preparation Specification SSPC-SP 5, “White Metal Blast Cleaning”.
	3. DIRECT-EMBEDDED STRUCTURES WITH CONCRETE BACKFILL:  If any portion of a pole shaft above ground line is metallized, the entire structure shall be metallized so that all visible surfaces match.
	4. WEATHERING-STEEL DIRECT-EMBEDDED STRUCTURES WITH NATIVE BACKFILL:  Metallize pole shafts from bottom of poles to 2-feet above ground line prior to polyurethane coating.

	6.1.12   WEATHERING-STEEL FINISH:
	1. DIRECT-EMBEDDED STRUCTURES WITH CONCRETE BACKFILL:
	2. DIRECT-EMBEDDED STRUCTURES WITH NATIVE BACKFILL:

	6.1.13   PAINTING:
	1. GENERAL:  Provide material and equipment, clean surfaces and apply paint to all structure components, except as noted below, in accordance with the manufacturer’s instructions and this paragraph.  Prevent dust or other contamination from falling on...
	2. SURFACE PREPARATION AND APPLICATION:  Surface preparation and application shall be in accordance with manufacturer’s recommendations.
	3. SURFACES NOT TO BE PAINTED:  The following areas and faying surfaces of the structures shall be masked or otherwise protected from paint to ensure the electrical continuity of the structures:

	6.1.14   POLYURETHANE COATING:
	1. GENERAL:  Minimum coating thickness and surface preparation shall be in accordance with manufacturer's recommendations.  Top edge of coating shall be feathered, in lieu of masked, to prevent flaking.
	2. DIRECT-EMBEDDED STRUCTURES WITH CONCRETE BACKFILL:
	3. DIRECT-EMBEDDED STRUCTURES WITH NATIVE BACKFILL:

	6.1.15   HANDLING AND TRANSPORTING:
	1. GENERAL:  Handle and transport steel structures and components to avoid bending or damage.  Bent pieces may be used only if they are straightened without damage to the material.  Pieces bent beyond repair shall be replaced.  Material with damaged g...
	2. MATERIAL HANDLING AND PACKAGING:
	3. INVOICE OR PACKING LIST:  Shipping invoices shall be accompanied by an invoice or packing list or checklist of all parts in each shipment.  Parts shall be identifiable by structure type and height.  Any material on backorder shall be clearly labele...
	4. NOTIFICATION:  Notification shall be given to the COR and personnel that will accept delivery 2-weeks prior to delivery and again 48-hours prior to delivery.  Furnish a detailed list 20-days in advance of each delivery of all material that will be ...
	5. UNLOADING:  Offloading contractor shall provide sufficient manpower, a minimum of one (1) helper, to safely and efficiently unload, and not rely on help from Government representatives.

	6.1.16   INSTALLATION:
	1. GENERAL:
	2. DIRECT-EMBEDDED STRUCTURES:
	3. GUYS AND ANCHORS:
	4. MAINTENANCE PROVISIONS:
	5. STRUCTURE ORIENTATION:  Install tangent structures so that the transverse structure axes are perpendicular to the centerline of transmission line and install angle structures so that the transverse structure axes are perpendicular to the line angle...
	6. FIELD WELDING:  Field welding, including welding procedures and welders, shall be in accordance with Section 6.1.6, “Fabrication”.  Perform nondestructive weld tests and inspect field welds in accordance with Section 6.1.7, “Nondestructive and Meta...
	7. DIRECT-EMBEDDED H-FRAME STRUCTURES:  If ground line elevations vary by 5-feet or less at direct-embedded H-frame legs, install structures vertically plumb so that the center conductor attachment is a distance “H”, height portion of structure design...
	8. TEMPORARY GUYING REQUIREMENTS:  Upon request, if conductors or overhead ground wires are temporarily dead-ended on self-supporting structures, the structures shall be guyed to remain plumb until final conductors and ground wires are strung at some ...
	9. VIBRATION CONTROL:  Before insulators, conductors or overhead ground wires are installed, davit arms shall be restrained or dampened, if necessary, to prevent fatigue crack initiation and propagation due to fluctuating loads.
	10. INSTALLATION TOLERANCES:  Allowable variations from specified dimensions and locations for installed structures are as follows:


	Chapter 7-Wood Poles
	SECTION 7.1 – WOOD POLE STRUCTURES
	7.1.1   GENERAL:
	1. STRUCTURES:  The Bidding Schedule items for the various types and lengths of wood pole structures include the following:

	7.1.2   CONTRACTOR-FURNISHED DATA:
	1. DATA SHEETS:  Catalog data sheets or detail purchase orders for the following:
	2. CERTIFICATIONS:  Certified electronic copies of records or test results as follows:

	7.1.3   MATERIAL:
	1. WOOD POLES:  Conform to the following:
	2. CROSSARMS:  Shall be glued laminated and conform to the following:
	3. WOOD BRACES:
	4. KNEE BRACES:  Shall be fiberglass and conform to the following:
	5. HARDWARE AND ASSOCIATED MATERIAL:
	6. WELDING:  Welding shall be in accordance with the provisions of ANSI/AWS Code D1.1, “Structural Welding”.  Surfaces of finished beads and adjacent metal shall be thoroughly cleaned by sandblasting to such an extent that zinc coating, when applied, ...
	7. PLATE AND ANGLE GALVANIZING:  Plates and angles shall be galvanized after fabrication.  After cleaning, material shall be zinc coated (galvanized) in accordance with ASTM A 123.
	8. HARDWARE GALVANIZING:  Bolts, nuts, washers, locknuts and lag screws shall be galvanized in accordance with ASTM A 153.  Metal shall be free from weld splatter and flux, burrs, sharp edges and dross and shall be smooth so that interconnecting parts...
	9. ALTERNATE BACKFILL:  Poly-set by Utility Structural Systems, 9430 Telephone Road, Houston, Texas  77075, or equal, may be used as a backfill system.  The system shall be capable of working in water and shall be used in accordance with the manufactu...

	7.1.4   QUALITY CONTROL:
	1. WOOD POLES:
	2. CROSSARMS AND BRACES:
	3. INSPECTIONS AND TESTS:

	7.1.5   MARKING:
	1. WOOD POLES:  Poles shall be marked with two (2) aluminum discs in accordance with ANSI 05.1.  The discs shall be made of 24-gage aluminum and shall be approximately 2-inches in diameter.  The discs shall be punched for nails, placed in the marking ...
	2. CROSSARMS AND BRACES:  Glued laminated timber shall be marked with an AITC Quality Mark indicating conformance with ANSI/AITC A190.1, and permanently branded as to stress, grade, species, preservative, and year of treatment.  Solid sawn timber shal...

	7.1.6   WOOD TREATMENT:
	1. WOOD POLES:
	2. CROSSARMS AND BRACES:
	3. FIELD TREATMENT:  Roofs, gains and field-drilled holes shall be impregnated and treated thoroughly by covering the exposed surfaces.

	7.1.7   STORAGE, HANDLING AND TRANSPORT:
	1. POLES:  In accordance with ANSI 05.1 and AWPA M4.  Tools producing a penetration of more than 1-inch shall not be used.  Untreated poles shall be stacked in such a way as to allow free circulation of air around each pole.
	2. CROSSARMS AND BRACES:  Protect from elements and store off ground.
	3. HARDWARE AND ASSOCIATED MATERIAL:  Protect from elements.  Store on pallets or in containers.

	7.1.8   ASSEMBLY:
	1. POLES:  Assemble in accordance with the structure drawings.
	2. CROSSARMS:  Drill and assemble in accordance with crossarm drilling details and structure drawings.  Where preassembled crossarms complete with phase fittings are furnished, bolt lengths may be shorter than lengths specified on the furnished drawin...

	7.1.9   INSTALLATION:
	1. POLES:
	2. CROSSARMS:  Install as shown on the structure drawings.
	3. X-BRACES:  Install as shown on the structure drawings.  Install bolts for attaching x-braces with heads to outside of structure.
	4. KNEE BRACES AND VEE BRACES:  Install as shown on the structure drawings.
	5. POLE BANDS:  Install pole top bands and 4-way strain bands where shown on the structure and guying drawings.  Any ground clips, shackles for pole top bands, one (1) or two (2) connecting links for strain bands, as required, and all other hardware s...
	6. BOLTS:  Install bolts snug tight plus 1/3-turn for bolt lengths up to and including 4-diameters, snug tight plus 1/2-turn for bolt lengths over 4-diameters not exceeding 8-diameters, and snug tight plus 2/3-turn for bolt lengths 8-diameters but not...
	7. MISCELLANEOUS STRUCTURE MATERIAL:  Strand for pole-to-pole ties, hardware, brackets, fittings and other miscellaneous material shall be installed as required to complete the structure installations as shown on the structure drawings.

	SECTION 7.2 – GUYS AND ANCHORS
	7.2.1   MATERIAL:
	1. GUY WIRE:  ASTM A 475, Class B, high-strength grade, 7-wire, 7/16-inch-diameter, galvanized.
	2. ATTACHMENT HARDWARE:
	3. SHEAVE WHEELS:  Made of steel which meets the requirements of ASTM A 36/A 36M.  The sheave wheel shall have an outside diameter of 2-1/2-inches, with a 13/16-inch hole through the wheel.
	4. GUY STRAIN ISOLATORS:  Guy strain isolators used on guyed structures shall be 10-foot fiberglass with a minimum ultimate strength of 30,000-pounds and shall be furnished complete with bolt, nut and cotter keys in accordance with the Drawings.
	5. GUY WIRE PROTECTORS:  Made of metal of not less than 18-gage and approximately 8-feet long.  The protectors and all attachment parts shall be hot-dipped galvanized if made of steel.  The protectors shall clamp to the cable at two (2) or more places...
	6. GUY WIRE MARKERS:  Markers shall be orange and made of UV-stabilized, high-impact, high-density polyethylene.  The markers shall be 96-inches long and full-round with a 2-1/2-inch-diameter and equal to Chance CT079-0228 or Virginia Plastics TGP 25 ...
	7. GUY ANCHORS:

	7.2.2   INSTALLATION:
	1. STRUCTURE GUYS:
	2. GUY ANCHORS:

	SECTION 7.3 – BOG SHOES AND ANCHORS
	7.3.1   GENERAL:
	7.3.2   MATERIAL:
	1. BOG SHOES:  Pressure-treated Douglas Fir or Lodge-Pole Pine and constructed in accordance with Drawing 41 9019.  Timbers may be round or rectangular in section with a minimum diameter or width of 8-inches.
	2. BOG ANCHORS:  Reinforced concrete and constructed in accordance with Drawing 41 9019.

	7.3.3   INSTALLATION:
	1. BOG SHOES:  Installed as shown on Drawing 41 9019 and where directed by the COR.
	2. BOG ANCHORS:  Installed as shown on Drawing 41 9019 and where directed by the COR.


	Chapter 8-Glued Laminated Structures
	SECTION 8.1 – GLUED LAMINATED STRUCTURES
	8.1.1   GENERAL:
	1. EARTHWORK:  Performing earthwork for placing poles and anchors, including excavation, unwatering as required, placing and compacting backfill, drilling holes in rock for grouted anchors and other earthwork as required to complete installation of po...
	2. STRUCTURES:  Designing, detailing and furnishing glued laminated wood pole structures complete with foundation designs and embedment depths and the following:

	8.1.2   CONTRACTOR-FURNISHED DATA AND DRAWINGS:
	1. GENERAL:  Use United States standard units of measurement and English words, signs and symbols.  Submit data and drawing of structures.  Include design calculations for all structural components.  Drawings shall be new originals.  Reproducibles of ...
	2. DESIGN DATA SHALL INCLUDE:
	3. APPROVAL DRAWINGS:  Prior to fabrication, submit for approval, the Drawings for the structures.  Design calculations/drawings should not be included as part of the package.  They will be requested if needed.  The submittal shall include:
	4. FINAL ORIGINAL DRAWINGS:  Prior to pole shipment, furnish final electronic copies of drawings in PDF and AutoCAD version 2013.
	5. SUBMITTALS:  Provide in accordance with submittals paragraph of Division 1 – General Requirements.

	8.1.3   DESIGN REQUIREMENTS:
	1. GENERAL:  Design using published theories accepted by the industry as good engineering practice.  Construction shall be Grade B.  Overload factors shall be in accordance with NESC C2-2017.  Structure and attachments shall be designed for the simult...
	2. SPECIFIC REQUIREMENTS:  Design consistent with the following:
	3. EMBEDMENT DESIGN:

	8.1.4   MATERIAL:
	1. GENERAL:  Furnish all material in accordance with the Drawings and the requirements of this specification.  In addition to the laminated poles and foundation reinforcement (if required), the pole supplier shall provide all hardware and fasteners ne...
	2. HARDWARE AND ASSOCIATED MATERIAL:
	3. WEST COAST REGION DOUGLAS FIR OR SOUTHERN PINE GLUED LAMINATED WOOD POLES:  Conforming to the following:

	8.1.5   QUALITY CONTROL:
	1. GENERAL:  The supplier shall have defined quality control methods and functions available for review and approval.  Maintain permanent records on material specifications.  The supplier shall eliminate all material that would be considered defective...
	2. FRAMING:  Drilling, if any, shall be as specified according to the Drawings included with the order.  Drilling on specified poles and square cut roofing on all poles shall be completed BEFORE the treatment process.
	3. HUMIDITY:  The relative humidity of the manufacturing area shall be maintained at such a level that the moisture content will not change substantially during the manufacturing process.  All bonding shall be performed as soon as practical after chec...
	4. ADHESIVES:  Adhesives for structural laminating shall conform to all applicable requirements of ANSI A190.1 to comply with wet conditions of use and be compatible with the selected preservative solution to be used.  Adhesives containing urea shall ...

	8.1.6   MANUFACTURE:
	1. EDGE JOINTS:  Unglued edge joints shall be permitted for multiple width lamination lay-up as permitted by ANSI A190.1.  The non-cut edge joint gaps shall be limited to 1/4-inch and occasionally to a maximum of 3/8-inch.  The cut edge joint gap shal...
	2. END JOINTS:  End joints of laminations shall be pre-glued and cured before assembly of face joint into structural members.  Spacing of the end joints shall be as specified in ANSI A190.1.
	3. REPAIRS:  Structural repairs as defined in ANSI A190.1 are allowed.  End blocks as defined in ANSI A190.1 are prohibited.
	4. SECOND STAGE GLUING:  When two (2) or more laminated members that are over 2-inches in net thickness are glued together, a gap-filling adhesive shall be used in accordance with ANSI A190.1.
	5. PROOF-LOADING:  Proof loading shall be in accordance with ANSI A190.1.  All laminated stock in high stress area shall be E-rated lumber.
	6. END JOINT SPACING:  When proof loading is performed in accordance with ANSI A190.1, end joint spacing is not required.
	7. DIMENSIONS AND TOLERANCES:  Allowable variations from specified dimensions are as follows:
	8. APPEARANCE:  Glued laminated structural members shall be manufactured in accordance with the industrial appearance grade as defined in AITC 110 and as required in 1 through 6 as follows.

	8.1.7   POLE MARKING AND CODE LETTERS:
	1. GENERAL:  The following information shall be included on a metal tag affixed thereto.

	8.1.8   TESTING AND INSPECTION:
	1. REQUIREMENTS:  Testing and inspection shall be in accordance with ANSI A190.1 and AITC 200.
	2. MATERIAL:  Testing and inspection shall be performed on the material and from the production that is supplied on the purchase order and produced in accordance with this standard.  Samples for physical testing shall be taken at random.
	3. VOID-FILLING COMPOUNDS:  Physical tests of void-filling compounds shall be made on samples of daily production in accordance with AITC test 110, as included in AITC 200 to establish compliance with 5.6.6.1 of AITC 200 standard.
	4. RECORDS:  The results of all strength and wood failure tests of face, edge and end joints and test of void-filling compounds conducted on material produced in accordance with AITC 200 shall be sent to the purchaser within 5-working-days, if request...
	5. QUALITY CONTROL SYSTEM:  The quality control system shall be as specified in ANSI A190.1.  Daily records of the material produced under this standard shall be submitted to the purchaser within 5-working-days.  Daily records shall include, at least,...

	8.1.9   STORAGE, HANDLING AND TRANSPORTING:
	1. ACCEPTANCE:  Final inspection and acceptance of each pole will be made by WAPA at the destination.  In case such inspection shows that material does not meet the specifications or have been damaged in transit, then before accepting them from the tr...

	8.1.10   INSTALLATION:

	Chapter 9- Substation-Electrical
	SECTION 9.1 – ELECTRICAL GENERAL
	9.1.1   ELECTRICAL INSTALLATION:
	1. GENERAL:
	2. EQUIPMENT AND MATERIAL:
	3. INSTALLATION:  All electrical installations, assembly operations and adjustments shall be in accordance with the following:
	4. MARKING:  The Contractor shall mark electrical equipment to be designated, other than power circuit breakers, circuit switchers, load interrupter switches, disconnecting switches, combination fuse disconnecting/disconnecting switches with interrupt...
	5. TOOLS:  Special tools and appliances furnished by the manufacturer for maintenance and adjustment of its electrical equipment supplied as a part of the project shall become the property of WAPA.  The Contractor shall furnish all additional tools an...
	6. SPARE PARTS:  Spare parts furnished by the Contractor, and with Government-furnished equipment, shall be cared for and stored by the Contractor and delivered to WAPA at the substation site at the time of completion of the contract.
	7. DRAWINGS FOR GOVERNMENT-FURNISHED EQUIPMENT:  WAPA will furnish applicable instruction books and prints of manufacturers’ drawings to the Contractor.
	8. DOBLE TESTS:  Prior to energization of outdoor electrical equipment installed by the Contractor, WAPA will perform Doble tests on that equipment.  The time for conducting these tests will be coordinated with the COR.
	9. RELATED ITEMS OF WORK:  Payment for the various items of electrical equipment and material will be made at the applicable unit or lump-sum prices bid therefore in the Bidding Schedule, which prices shall include the costs of the following:

	9.1.2   ACCEPTANCE TESTS:
	1. METHOD A:  During a period of time agreed to by the Contractor and the COR, representatives of the Contractor and WAPA shall make arrangements for a complete check of the wiring of the entire installation.  During this period, the Contractor shall ...
	2. METHOD B:

	9.1.3   ELECTRICAL DRAWINGS AND DATA:
	1. GENERAL:  Drawings and technical data required to be furnished by the Contractor shall be in English, with dimensions in feet and inches, weight in pounds and volume in cubic feet or cubic inches.
	2. EQUIPMENT INSTALLATION DRAWINGS AND DATA:  Installation drawings and data are required for preparing installation drawings for foundations and for equipment support structures if Government-furnished.  The required quantity, delivery time and desti...
	3. EQUIPMENT INFORMATIONAL DRAWINGS AND DATA:  The Contractor shall furnish informational drawings and data for electrical equipment supplied by the Contractor.  The required quantities, delivery time and destinations are listed in Table 9-1.
	4. EQUIPMENT FINAL DRAWINGS AND DATA:  At least 21-days before the date the Contractor begins to install or make any external connections to any Contractor-furnished equipment, he shall furnish to the destinations listed in Table 9-1, the final drawin...
	5. EQUIPMENT TEST REPORTS:  After completion of required tests on the electrical equipment and prior to shipment of equipment, the Contractor shall furnish certified electronic copies of test reports, performance curves and data.  Copies of oscillogra...
	6. EQUIPMENT INSULATING LIQUID PCB CERTIFICATION:  Certification shall be furnished showing that insulating liquids used in equipment do not contain polychlorinated biphenyls.
	7. INSULATORS:  Test reports shall specify the name and location of the factory where the insulators were made.
	8. INSULATED CONDUCTOR DATA:  The Contractor shall furnish quantity, manufacturer’s data that completely identify all insulated wire and cable to be furnished.  The required delivery time and destination are listed in Table 9-1.
	9. RIGHT TO USE THE CONTRACTOR’S DRAWINGS:  WAPA reserves the right to use, reproduce in whole or in part, to distribute and to reuse any and all such drawings, whether copyrighted or not, in connection with the following:
	10. REVISED WIRING DIAGRAMS:  The Contractor shall furnish three (3) marked prints, for approval, of wiring diagrams or cable routing list showing the Contractor proposed changes.  These changes shall be furnished 60-days after receipt of Government-f...
	11. “AS-BUILT” DRAWINGS:  Within 60-days after final checkout of electrical installation, the Contractor shall furnish the following “as-built” electrical drawings in accordance with Table 9-1:

	9.1.4   INSULATING OIL:
	1. GENERAL:  Electrical equipment shall be designed to operate with oil which conforms to the requirements of ASTM D 3487, “Standard Specification for Mineral Insulating Oil Used in Electrical Apparatus”, except that the maximum pour point temperature...
	2. SAMPLING AND TESTING:  Certified results of tests which demonstrate compliance with ASTM D 3487 and these standards shall be furnished.  Results of tests shall be of the actual oil being furnished or results of tests of a sample representative of o...
	3. INSTALLATION:  The Contractor shall process the insulating oil as required for the oil-filled electrical equipment to be installed under these specifications.  Unless otherwise specified, the Contractor shall provide the filtering equipment.  Separ...

	SECTION 9.2 – GROUNDING, CONDUIT AND LOW-VOLTAGE CABLE SYSTEMS
	9.2.1   GROUNDING SYSTEM:
	1. MATERIAL:
	2. INSTALLATION:
	3. TESTS:  When specified, 30-days after completion of the grounding system installation, or as soon as possible thereafter, the resistance of the grounding system to ground shall be measured by the Contractor using:

	9.2.2   ELECTRICAL CONDUIT SYSTEM:
	1. GENERAL:  The electrical conduit system includes the embedded and exposed conduit systems.
	2. MATERIAL:  Material for the electrical conduit installations shall conform to the following:
	3. INSTALLATION:  Install conduit and make conduit connections to equipment.  Perform excavation work and backfill in accordance with Standard 2 – Sitework.  Conduit shall be installed complete with necessary fittings and supports and bends shall be g...

	9.2.3   INSULATED CONDUCTORS AND CABLES:
	1. GENERAL:  For the purposes of these standards the following definitions shall apply:
	2. MATERIAL:
	3. DETERMINATION OF CONDUCTOR SIZES:  The Contractor shall determine conductor sizes, except where shown on the Drawings or specified.  Sizes shall be determined in accordance with NEC and the following requirements, provided that in the event of diff...
	4. INSTALLATION:

	9.2.4   TERMINAL BOXES:
	1. GENERAL:  Fuses with the fuse cutout bases shall be provided in the terminal boxes for the wound-type voltage transformers and coupling capacitor voltage transformers.
	2. MATERIAL:

	SECTION 9.3 – BUS SYSTEMS
	9.3.1   OUTDOOR STRAIN AND JUMPER BUSES, RIGID BUS AND OVERHEAD GROUND WIRE:
	1. MATERIAL:
	2. INSTALLATION:

	SECTION 9.4 – EXISTING OUTDOOR ELECTRICAL EQUIPMENT AND MATERIAL
	9.4.1   EXISTING OUTDOOR ELECTRICAL EQUIPMENT AND MATERIAL:
	1. STORAGE OF REMOVED EQUIPMENT AND MATERIAL:  Disconnect, dismantle and load equipment and material from the existing installation and haul them to the locations where they are to be stored.  Provide storage and care for removed equipment and materia...
	2. LOST OR DAMAGED EQUIPMENT AND MATERIAL:  Equipment and material to be reused shall be stored properly until ready for installation.  Replace material lost or damaged after they are removed.  Equipment destroyed or damaged in handling or storage to ...
	3. DISCONNECTED GROUNDING CABLE RISERS:  Grounding cable risers disconnected from removed equipment shall be buried at least 18-inches under the finished grade.  Excavations shall be filled with compacted backfill to the required subgrade elevation an...
	4. DISCONNECTED UNDERGROUND CONDUITS:  Underground conduits that are to be abandoned shall have all cables removed from the inside, shall be cut off at finished grade and shall be capped.
	5. DISCONNECTED CONTROL AND STATION-SERVICE POWER CABLES:  Control and station-service power cables which are disconnected from equipment and are not reused shall be disconnected at both ends and the portion that is buried underground shall be abandon...

	SECTION 9.5 – SUBSTATION LIGHTING
	9.5.1   LIGHTING UNITS:
	1. GENERAL:  Grounding, electrical conduit and insulated wire and cable systems other than lighting fixture wire shall be in accordance with section 9.2 “Grounding, Conduit and Low-Voltage Cable Systems”.  Provide temporary lighting equipment, if nece...
	2. INSTALLATION:  Install substation lighting units at the locations shown on the Drawings, and make conduit, wiring, cable and grounding connections.  Angle floodlights or add diffusers so they do not shine past the fences.

	SECTION 9.6 – SUBSTATION SIGNS
	9.6.1   SECURITY, IDENTIFICATION, DANGER WARNING AND SAFETY SIGNS:
	1. GENERAL:  Security signs, phase-identification signs and equipment identification signs shall be in accordance with Drawing 31 1000 except that text or format may vary for miscellaneous items.  Danger signs shall be in accordance with Drawing 31 10...
	2. INSTALLATION:  Signs shall be mounted in a manner to avoid chipping the surfaces.  The mounting location of signs shall be as specified in project specifications and as directed by the COR.  The Contractor shall perform required drilling and tappin...

	SECTION 9.7 – CONTROL, METERING AND RELAYING EQUIPMENT
	9.7.1   SWITCHBOARD SECTIONS:
	1. GENERAL:  The Contractor shall furnish switchboard wire, insulating tape, solder, flux, connectors, terminals, brackets, bolts and other material required for installing switchboard sections and switchboard devices and material required for filling...
	2. MATERIAL:
	3. INSTALLATION:  Government-furnished switchboard sections and unmounted switchboard devices shall be installed complete and ready for normal operation.  Installation shall include the following:

	9.7.2   UNMOUNTED DEVICES ON EXISTING SWITCHBOARDS:
	1. GENERAL:  Furnish switchboard wire, steel plates and associated material for filling holes and cutouts; insulating tape; solder; flux, mimic bus with symbols; and connections for installing the switchboard devices.
	2. MATERIAL:
	3. INSTALLATION:  Make internal and external connections, make internal switchboard wiring changes and additions and extend or replace existing internal wires and cables where additional length is required to enable the switchboards and equipment to b...

	9.7.3   DIRECT- AND ALTERNATING-CURRENT DISTRIBUTION BOARDS:
	1. GENERAL:  Distribution boards required to complete the low-voltage ac and dc systems shall be in accordance with this standard, WAPA’s equipment standard WAPA ES 2.4, project specifications and the Drawings.
	2. INSTALLATION:  Distribution boards shall be installed complete as described in this paragraph, including wire and connections required to put the distribution boards into readiness for normal operations.  The installation and location of the distri...

	SECTION 9.8 – STATION BATTERY AND BATTERY CHARGERS
	9.8.1   STATION BATTERY:
	1. GENERAL:  The Contractor shall receive, install, connect and make ready for service the Government-furnished station battery.  If the battery is a flooded lead acid design, the “battery” includes one (1) or more separate rack(s) which is (are) to b...
	2. INSTALLATION:  The Government-furnished, 125 V station battery shall be installed complete and ready for use.  Installation shall include the following:

	9.8.2   BATTERY CHARGERS:
	1. GENERAL:  The Contractor shall receive, connect and make ready for service the Government-furnished battery chargers.  Battery chargers shall be installed in the service building control room as shown on the Drawings.  The battery chargers will be ...
	2. INSTALLATION:  The Government-furnished battery chargers shall be installed complete and ready for normal operation.  Installation shall include the following:


	Chapter 10-Transmission Line-Electrical
	SECTION 10.1 – GENERAL
	10.1.1   GENERAL:
	10.1.2   ITEMS REQUIRING SPECIAL ATTENTION:
	1. BOLT TIGHTENING:  Bolts used with suspension clamps, vibration dampers and jumper conductor connectors shall be torqued to the manufacturer's recommended values using torque wrenches or other manufacturer-recommended methods.  WAPA will make spot c...
	2. COMPRESSION FITTINGS:  Ensure that compression joints are centered, that the correct length of steel strand is inserted into the fittings and that the steel sleeves of joints and dead ends are properly compressed onto the steel strands.  Where alum...
	3. IMPLOSIVE FITTINGS:  Follow the manufacturer's recommendations for installation and inspection of a properly installed fitting.  The fitting shall have only one (1) shallow lower profile in the middle of the aluminum sleeve and no other indentation...
	4. BEND RADIUS:  Ensure that the minimum bend radius of the optical overhead ground wire (OPGW) is not exceeded at any time during installation.  Strictly adhere to the manufacturer’s recommendations.

	SECTION 10.2 – DRAWINGS, DATA AND TEST REPORTS
	10.2.1   GENERAL:
	10.2.2   DRAWINGS AND DATA:
	10.2.3   TEST REPORTS:
	1. CONDUCTOR INSULATORS ASSEMBLIES:  In accordance with Section 10.3.3.
	2. CONDUCTOR:  In accordance with Section 10.6.1.2.
	3. OVERHEAD GROUND WIRE:  In accordance with Section 10.6.2.2.
	4. OVERHEAD GROUND WIRE ASSEMBLIES:  In accordance with Section 10.4.3.
	5. GROUND RESISTANCE MEASUREMENTS:  In accordance with Section 10.5.3.
	6. VIBRATION DAMPERS:  In accordance with Section 10.6.4.3.
	7. CONDUCTOR SPACER DAMPER:  In accordance with Section 10.6.6.2.
	8. OPTICAL OVERHEAD GROUND WIRE:  In accordance with Section 10.6.3.2.

	SECTION 10.3 – CONDUCTOR INSULATOR ASSEMBLIES
	10.3.1   GENERAL:
	10.3.2   MATERIAL:
	1. GENERAL:  Material to be used on the line end of insulator assemblies shall be protected during shipment and handling to prevent any damage that would become a source of corona discharge.  Turnbuckles may be used, at the Contractor's option and at ...
	2. PORCELAIN AND TOUGHENED GLASS SUSPENSION-TYPE INSULATORS:  Insulators for conductor insulator assemblies shall be ball-and-socket type and radio noise-free.
	3. PORCELAIN LINE POST INSULATORS:  Insulator bodies shall be made of wet-process porcelain.  The insulator units shall meet the requirements of ANSI C29.7, except as otherwise specified in these paragraphs.
	4. COMPOSITE SUSPENSION AND LINE POST INSULATORS:  This section applies to insulators referred to as composite, polymer, polymer-fiberglass or non-ceramic.
	5. SUSPENSION CLAMPS:  Suspension clamps for use with conductors shall be suitable for use directly on the conductors without armor rods unless otherwise specified.  Clamp-top-type suspension clamps for use on-line post insulators are not acceptable e...
	6. ARMOR RODS:  Armor rods shall have parrot-bill ends at voltages above 230-kV and shall be color coded to identify what conductor size it will be used for.
	7. ASSEMBLY COUPLING HARDWARE:  Material and methods used in the fabrication of assembly coupling hardware shall be selected to provide good toughness and ductility.  Each component part of the coupling hardware used in the assemblies shall also be de...
	8. COMPRESSION DEAD ENDS:  Each dead end assembly shall include a hot-dipped, galvanized-steel eye end, aluminum sleeve, dead end pad and jumper connector pad of the compression type with bolted connection between the jumper connector pad and the dead...
	9. IMPLOSIVE DEAD ENDS:  Implosive dead ends may be used in place of or in combination with compression dead ends as approved by the COR.  If implosive dead ends are used, install in accordance with the manufacturer's recommendations.  Dead ends shall...
	10. STRAIN CLAMPS:  Strain clamps shall not be used unless specified.  Strain clamps shall be complete with a socket-eye fitting and U-bolt arrangement for binding the conductor.  Strain clamps shall be capable of holding the conductor without slippin...
	11. GRADING RINGS:  Grading rings or stress distribution discs are required at the energized end for composite insulator assemblies used at 230-kV, or greater.  Grading rings are required at both ends of composite insulator assemblies used at 345-kV o...

	10.3.3   TESTS:
	1. GENERAL:  Insulators, material and assemblies shall be subjected to the applicable tests required by this paragraph.  Furnish insulators, hardware, fittings, test apparatus and instruments required to complete the test.  The COR reserves the right ...
	2. INSULATORS:  Test reports shall specify the name and location of the factory where the insulators were made.
	3. ASSEMBLIES AND HARDWARE:

	10.3.4   INSTALLATION:
	SECTION 10.4 – OVERHEAD GROUND WIRE ASSEMBLIES
	10.4.1   OVERHEAD GROUND WIRE ASSEMBLIES, GENERAL:
	10.4.2   MATERIAL:
	1. GENERAL:  Turnbuckles may be used at the Contractor's option and at no additional cost to WAPA, as part of tension assemblies.
	2. SUSPENSION CLAMPS – STEEL STRAND OVERHEAD GROUND WIRE:  Suspension clamps shall be of malleable iron or high-strength forged steel and galvanized.  The clamps shall be sized for use with the specified steel-strand overhead ground wires without armo...
	3. SUSPENSION CLAMPS – OPTICAL OVERHEAD GROUND WIRE:  Suspension clamps shall be specifically designated for OPGW.  Suspension clamps shall be of malleable iron or high-strength forged steel and galvanized.  The clamps shall be sized for use with the ...
	4. TENSION ASSEMBLY – OPTICAL OVERHEAD GROUND WIRE:  Tension and dead end clamps shall be specifically designated for OPGW.  Each dead end assembly shall develop no less than 95-percent of the ultimate strength of the overhead ground wire.
	5. ASSEMBLY COUPLING HARDWARE:  Material and methods used in the fabrication of assembly coupling hardware shall be selected to provide good toughness and ductility.  Each component part of the coupling hardware used in the assemblies shall also be de...
	6. COMPRESSION DEAD ENDS:  Compression dead end for steel strand overhead ground wires shall consist of a galvanized-steel eye and an aluminum sleeve or consist of a stainless-steel sleeve connected to a galvanized-steel clevis, with the clevis connec...
	7. IMPLOSIVE DEAD ENDS:  Implosive dead ends may be used in place of or in combination with compression dead ends as approved by the COR.  If implosive dead ends are used, install in accordance with manufacturer's recommendations.  Dead ends shall be ...
	8. INSULATORS:  Overhead ground wire insulators for use with the suspension and tension assemblies shall be wet porcelain or composite, as specified, of the clevis type with a combined mechanical and electrical or SML strength as specified.

	10.4.3   TESTS:
	1. SUSPENSION CLAMPS:  Tests shall be performed which show that suspension clamps meet the requirements of draft ANSI C135.61D5.
	2. ASSEMBLY COUPLING HARDWARE:  Tests shall be performed which show that assembly coupling hardware meet the requirements of draft ANSI C135.61D5.
	3. COMPRESSION AND IMPLOSIVE DEAD ENDS:  Compression and implosive dead ends shall undergo tests which show that the dead ends develop not less than 95-percent of the ultimate strength of the overhead ground wire.
	4. INSULATORS:  Test insulator units in accordance with all the requirements of ANSI C29.2.  Perform tests required in accordance with Section 10.3.3.2.

	10.4.4   INSTALLATION:
	1. GENERAL:  Assemblies used for steel strand and OPGWs shall be suspension or tension types as specified on material attachment drawings or noted on the plan and profile drawings.
	2. COMPRESSION DEAD ENDS:  Compression dead ends in tension assemblies shall be applied to the steel strand overhead ground wires in accordance with the manufacturer's recommendations.  Furnish all necessary tools and joint-inhibitor compound.
	3. IMPLOSIVE DEAD ENDS:  Implosive dead ends shall be applied to the steel strand overhead ground wire and inspected in accordance with the manufacturer's specific installation procedure.  Implosive dead ends do not require joint inhibitor compound.  ...
	4. TURNBUCKLES:  Turnbuckles shall be initially installed such that not more than one-half of the allowable adjustment in either direction is used.

	SECTION 10.5 – ACCESSORIES FOR STRUCTURES
	10.5.1   GENERAL:
	10.5.2   STRUCTURE GROUNDING:
	1. WOOD STRUCTURES:
	2. STEEL OR CONCRETE POLE STRUCTURES:

	10.5.3   GROUND RESISTANCE MEASUREMENTS:
	10.5.4   GROUND ROD ASSEMBLIES:
	10.5.5   STRUCTURE SIGNS:
	1. STRUCTURE NUMBER SIGNS:  The structure number signs, with the structure numbers as designated on the plan and profile drawings, shall be attached to the structures on the ahead and back span face of structure.
	2. AERIAL PATROL MILE MARKER SIGNS:  The first structure of each mile section of line shall be identified with two (2) aerial patrol mile marker signs, one (1) on the ahead and one (1) on the back span face of the wood pole structure or mounting plate...
	3. AERIAL PATROL WARNING SIGNS:  Aerial patrol warning signs, located as designated on the plan and profile drawings and described in the “Line Markers” paragraph of the “Conductor, Overhead Ground Wire and Accessories” Section, shall be fabricated an...
	4. DANGER SIGNS:  Mount two (2) danger signs on each lattice-type steel structure in accordance with Drawing 41 9008.

	SECTION 10.6 – CONDUCTOR, OVERHEAD GROUND WIRE AND ACCESSORIES
	10.6.1   CONDUCTORS:
	1. MATERIAL:
	2. TESTS:
	3. INSTALLATION:

	10.6.2   STEEL STRAND OVERHEAD GROUND WIRE:
	1. GENERAL:  Special safety precautions during stringing near energized lines and the equipment methods and limitations used in stringing overhead ground wires shall be the same as those used in stringing conductors as described in the “Conductors” pa...
	2. TESTS:
	3. INSTALLATION:  String overhead ground wires in accordance with conductor installation requirements of the “Conductors” paragraph, except that neoprene-lined or unlined sheaves may be used.  Sheaves shall be at least 7-inch diameter at the bottom of...

	10.6.3   OPTICAL OVERHEAD GROUND WIRE:
	1. MATERIAL:
	2. TESTS:  OPGW shall be in accordance with all requirements of IEEE 1138.
	3. INSTALLATION:  String overhead ground wires in accordance with manufacturer recommendations and conductor installation requirements of the “Conductors” paragraph, except that neoprene-lined shall be used.

	10.6.4   VIBRATION DAMPERS:
	1. GENERAL:  Vibration dampers will be required for each span of conductor and overhead ground wire.  Using the information provided on specification drawing “Vibration Dampers”, the vibration damper manufacturer shall determine at what span lengths t...
	2. MATERIAL:
	3. TESTS:
	4. INSTALLATION:  Regardless of the vibration damper manufacturer's protectable span length recommendations, WAPA requires vibration dampers to be installed on every wire of every span length.  The only exception is if the manufacturer does not recomm...

	10.6.5   HOLD-DOWN WEIGHTS:
	1. MATERIAL:  Hold-down weights shall be 50- or 100-pound weights suitable for attaching directly to the conductor or overhead ground wire without armor rods.  Weights shall be lead conductor weights as manufactured by NH Industries, Inc., P.O. Box 26...
	2. INSTALLATION:  Hold-down weights required on conductors or insulators used as part of jumper assemblies shall be installed at the same time jumper connections and assemblies are installed.  Hold-down weight installation for all other applications s...

	10.6.6   CONDUCTOR SPACER DAMPERS:
	1. MATERIAL:  Conductor spacer dampers shall be neoprene-lined or elastomeric and suitable for the specified bundle conductor.  Spacer dampers shall be suitable for installation directly on the conductors.
	2. TESTS:
	3. INSTALLATION:  Spacing requirements from the manufacturer shall be reviewed by WAPA prior to installation.  Fasten spacer dampers securely to the conductors in accordance with the manufacturer's spacing recommendations and instructions.  Components...

	10.6.7   LINE MARKERS:
	1. MATERIAL:
	2. INSTALLATION:  Aerial marker ball installation shall be completed within 72-hours after overhead ground wires have been clipped in unless otherwise approved by the COR.  The aerial marker balls shall be assembled and installed on the overhead groun...
	3. RIVER CROSSING:  The 36-inch-diameter aerial marker balls shall be of alternate colors, using solid international orange balls and alternating with yellow balls.
	4. TRANSMISSION LINE OVER CROSSING:  If the plan and profile drawings require marker balls for a WAPA over crossing, the voltage of the line being crossed will be 69-kV or greater.  Two (2) aerial marker balls, with diameter as specified, shall be req...
	5. TRANSMISSION LINE UNDER CROSSING:  The marking of WAPA's transmission line crossings shall consist of the Contractor installing four (4) aerial patrol warning signs, one (1) sign on each of the four (4) transmission line structures located adjacent...
	6. TRANSMISSION LINE ANGLE MARKERS:  Horizontal line angles of 45-degrees and larger shall be marked with four (4) aerial patrol warning signs.  An aerial patrol warning sign shall be installed on the first structure ahead and back on each side of the...

	SECTION 10.7 – APPROACH SPANS
	10.7.1   GENERAL:

	Chapter 11-Buildings
	SECTION 01 00 00 – GENERAL REQUIREMENTS
	01 10 00   SUMMARY:
	01 33 00   SUBMITTAL PROCEDURES:
	1. GENERAL:  Provide and submit shop drawings, product data, installation data, samples, maintenance material, test reports, calculations, project record documents and maintenance data.  For specific submittals which are required for the service build...
	2. CONTRACTOR REVIEW:
	3. PROCEDURES:
	4. SHOP DRAWINGS:
	5. PRODUCT DATA:
	6. INSTALLATION DATA:
	7. SAMPLES:
	8. MAINTENANCE MATERIAL:
	9. TEST REPORTS:
	10. PROJECT RECORD DOCUMENTS:
	11. MAINTENANCE DATA:  Submit in accordance with the “Operation and Maintenance Data” section and the project specifications.

	01 78 23   OPERATION AND MAINTENANCE DATA:
	1. REQUIREMENT:  Provide and submit operation and maintenance (O&M) data for material provided.  Instruct WAPA personnel from O&M data.
	2. SUBMITTALS:
	3. MANUAL FORMAT:  Prepare data in form of instructional manual for use by WAPA personnel.  Organize data to correspond with project specifications.
	4. MANUAL CONTENT:
	5. INSTRUCTION OF WAPA PERSONNEL:  Prior to date of final inspection or acceptance of work, instruct WAPA-designated operating and maintenance personnel in the operation, adjustment, and maintenance of material, equipment and systems.  Use operating a...

	SECTION 31 00 00 – EARTHWORK
	31 23 00   EXCAVATION AND FILL:
	1. GENERAL:  Provide excavation for:

	31 23 23   COMPACTION, BACKFILL AND GRAVEL FILLS:
	1. GENERAL:  Place and compact backfill around building and in utility trenches; provide gravel fill as shown on the building drawings, all in accordance with Standard 2, “Sitework”.  Surface of compacted backfill shall slope away from the building a ...

	31 31 16   TERMITE CONTROL:
	1. GENERAL:  Provide soil treatment for subterranean insects at interior and exterior foundation perimeter and below slabs-on-grade.
	2. QUALITY ASSURANCE:
	3. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	4. OPERATION AND MAINTENANCE DATA:  Provide a 5-year warranty for material and installation.  Cover against invasion or propagation of subterranean termites, damage to building or building contents caused by termites and cover repairs to building or b...
	5. MATERIAL:  Water-based emulsion of uniform composition with synthetic dye to permit visual identification of treated soil.  The Contractor shall select the appropriate termiticide based on those allowed by the jurisdiction having authority.  The Co...
	6. INSTALLATION:

	SECTION 03 00 00 – CONCRETE
	03 30 00   CAST-IN-PLACE CONCRETE:
	1. GENERAL:  Provide material and work for the following:
	2. CONCRETE REQUIREMENTS:  Concrete material, composition, batching, mixing, forms, placing, tolerances, finishing, protection, curing, repairing and reinforcement are specified in Standard 3 – Concrete.  Refer to Standard Drawings 01 2006-1, -2 and -...

	SECTION 04 00 00 – MASONRY
	04 05 13   MASONRY MORTARING:
	1. GENERAL:  Provide mortar for masonry veneer.
	2. MATERIAL:
	3. MIXES:  ASTM C 270, Type S.  Thoroughly mix mortar ingredients in quantities needed for immediate use.  If water is lost by evaporation, retemper within 2-hours of mixing.  Do not retemper mortar after 2-hours of mixing.
	4. INSTALLATION:  Place mortar in accordance with Section 04 22 00 Unit Masonry; the section also includes cold weather requirements.

	04 22 00   UNIT MASONRY:
	1. GENERAL:  Provide exterior masonry veneer with anchorage to structural backup, joint reinforcement in moderate and high seismic qualification levels, flashing, drip plates, steel lintels and accessories.  Provide clear water repellent coating for t...
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. PROTECTION:  Protect top of masonry walls from moisture infiltration when work is not in progress.  Clean loose mortar and foreign material from top of walls when work resumes.  Do not lay masonry on surfaces of frost, snow or ice.
	4. ENVIRONMENTAL REQUIREMENTS:  Cold weather construction shall be in accordance with the International Building Code.  Maintain material and surrounding air temperatures to a minimum of 50-degrees Fahrenheit prior to, during, and 48-hours after compl...
	5. MATERIAL:
	6. PREPARATION:  Install flashing and drip plate at base of wall.  Establish lines, levels and coursing.  Protect from disturbance.
	7. INSTALLATION:

	SECTION 05 00 00 – METALS
	05 21 00   STEEL JOIST FRAMING:
	1. GENERAL:  Provide open web steel joists and joist girders with bridging and extended ends, as indicated on the Drawings, as specified herein, and as required for a complete and proper installation.  Unless noted otherwise, latest editions of refere...
	2. SYSTEM DESCRIPTION:  Shall meet structural requirements listed below:
	3. QUALITY ASSURANCE:  Conform to requirements and recommendation of applicable portions of the following standards:
	4. SUBMITTALS:  In accordance with the “Submittals” section.
	5. MATERIALS:
	6. FABRICATION:  Prepare and shop prime with manufacturer’s standard thickness, but not less than dry film thickness of 2.0-mil.
	7. TRANSPORTATION, STORAGE AND HANDLING:  All materials shall be transported, handled and stored in a manner to avoid damage.  Materials shall be stored out of contact with the ground and protected from the elements.
	8. FIELD REPAIRS:  Damage that requires mitigation includes, but is not limited to, bent materials and damaged protective coatings such as primer and paint.
	9. ERECTION:
	10. FIELD PRIMER AND PAINTING:  After erection, clean field welds, abrasions and surfaces not primed or which are damaged.  Apply primer coating in accordance with the coating manufacturer’s recommendations, quality assurance standards listed above an...

	05 31 00   STEEL DECK:
	1. GENERAL:  Provide steel deck, opening reinforcement, bearing plates and angles, edge supports, attachments and accessories as indicated on the Drawings, as specified herein, and as required for a complete and proper installation.  Unless noted othe...
	2. SYSTEM DESCRIPTION:  Conform to requirements listed below:
	3. QUALITY ASSURANCE:  Comply with applicable provisions of latest editions of the following Codes and Standards.
	4. SUBMITTALS:  In accordance with the “Submittals” section.  Submit product data including section and material properties for each type of deck and fastener specified.
	5. MATERIAL:
	6. FABRICATION:
	7. TRANSPORTATION, STORAGE AND HANDLING:  All materials shall be transported, handled and stored in a manner to avoid damage.  Materials shall be stored out of contact with the ground and protected from the elements.
	8. FIELD REPAIRS:  Damage that requires mitigation includes, but is not limited to, bent materials and damaged protective coatings such as primer and paint.
	9. EXECUTION:
	10. TOUCH-UP PAINT:  Touch-up paint for shop-painted units shall be the same type used for the shop painting, and touch-up paint for zinc-coated units shall be “Galva Bright Premium – 7008” or an approved equal.  Welds shall be touched-up with paint c...
	11. PAINTING:  The underside of the metal deck shall receive two (2) coats of finish paint in accordance with Standard 12 – Painting.

	05 40 00   COLD-FORMED METAL FRAMING:
	1. GENERAL:  Provide steel studs, joists, tracks, anchors, bridging, bracing and other accessories as indicated on the Drawings, as specified herein, and as required for a complete and proper installation.  Unless noted otherwise, latest editions of r...
	2. QUALITY ASSURANCE:  Conform to requirements and recommendations of applicable portions of the following standards:
	3. SUBMITTALS:  In accordance with Division 1 – General Requirements.
	4. MATERIAL:
	5. FABRICATION:
	6. ERECTION:  Erect in accordance with drawings, manufacturer’s instructions and these specifications.

	05 50 00   METAL FABRICATIONS:
	1. GENERAL:  Provide material and work for the following:
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. FABRICATION:
	5. PREPARATION:  Clean and strip primed steel or galvanized material to bare metal where welding is required.
	6. INSTALLATION:
	7. SHOP FINISH SCHEDULE:  Shop finish material as scheduled or as shown on the Drawings:

	SECTION 06 00 00 – WOOD, PLASTICS AND COMPOSITES
	06 10 00   ROUGH CARPENTRY:
	1. GENERAL:  Provide material and work for the following:
	2. QUALITY ASSURANCE:
	3. MATERIAL:
	4. SITE TREATMENT OF WOOD MATERIAL:  Site treat sawn end and machined areas of treated wood with preservative compatible with shop treatment.
	5. INSTALLATION:

	06 17 53   SHOP FABRICATED WOOD TRUSSES:
	1. GENERAL:  Provide wood trusses including connectors for attachment to load bearing walls, connectors for interconnection of trusses, lateral bracing, lateral bracing connectors and miscellaneous blocking.
	2. QUALITY ASSURANCE:
	3. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	4. DELIVERY, STORAGE AND HANDLING:  In accordance with TPI.
	5. MATERIAL:
	6. FABRICATION:  In accordance with TPI.  Ensure members are accurately cut to length, angle and true to line for tight joints.
	7. INSTALLATION:  Erect and brace trusses in accordance with the manufacturer’s recommendations.  Temporary and permanent bracings shall provide sufficient support at right angles to the plane of the truss to hold each truss in correct location and al...

	06 64 00   FIBERGLASS-REINFORCED PLASTIC PANELS:
	1. GENERAL:  Provide fiberglass reinforced plastic (FRP) panels with matching trim pieces for wall application.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:

	SECTION 07 00 00 – THERMAL AND MOISTURE PROTECTION
	07 21 13   BOARD INSULATION:
	1. GENERAL:  Provide rigid board insulation at inside perimeter of foundation and under floor slab in accordance with the project drawings.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:

	07 21 16   BLANKET INSULATION:
	1. GENERAL:  Provide insulation above the ceiling, in exterior walls and at locations shown on the Drawings.  The minimum resistance value (R) is noted on the Drawings.  Insulation shall have a minimum recycled content of 25-percent.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. EXECUTION:

	07 21 26   BLOWN INSULATION
	1. GENERAL:  Provide blown-in fiberglass wall and attic insulation.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:

	07 22 00   ROOF AND DECK INSULATION:
	1. GENERAL:  Provide rigid board insulation over metal deck, as shown on the Drawings.
	2. SUBMITTALS:  In accordance with Division 1 – General Requirements.
	3. MATERIALS:
	4. PREPARATION:  Steel deck surfaces shall be clean and dry.
	5. EXECUTION:

	07 25 00   WEATHER BARRIERS:
	1. GENERAL:  Provide air/moisture barrier on the exterior of wall sheathing.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:

	07 26 00   VAPOR RETARDERS:
	1. GENERAL:  As applicable for building construction type, provide a vapor retarders at the inside surface of walls, ceiling or top side of steel roof deck.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:

	07 41 13   METAL ROOF PANELS:
	1. GENERAL:  Provide metal roofing with vented ridge cap, prefinished metal fascia to match roofing, flashing and concealed anchors.  Provide roofing underlayment.  Roofing panels shall be grounded.  Provide gutters and downspouts as shown on the Draw...
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. PERFORMANCE:
	4. MATERIAL:
	5. INSTALLATION:

	07 42 13   METAL SOFFIT AND SIDING PANELS:
	1. GENERAL:  Provide preformed, prefinished metal panels with matching flashing and trim for soffit and siding at the roof overhangs.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:  Install soffit and siding panels in accordance with approved shop drawings and manufacturer’s instructions.
	5. REPAIRS:  Repair or replace material which is loose, improperly fitted or damaged.
	6. PAINTING:  Paint cut edges of soffit panels, flashing, trim and accessories with matching paint provided by the panel manufacturer.  Touch up minor scratches.  Do not use maintenance material.

	07 42 93   PLYWOOD SOFFIT PANELS:
	1. GENERAL:  Provide prefinished plywood soffit complete with standard trim components and accessories.  Refer to section 05 50 00 Metal Fabrications for soffit vent.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:  Install panels, trim and accessories as shown on the Drawings, and in accordance with manufacturer's instructions.  Provide adequate separation of aluminum panel edges and backs from dissimilar metals, as recommended by manufacturer,...

	07 57 13   SPRAYED POLYURETHANE FOAM:
	1. GENERAL: Provide sprayed-in-place polyurethane foam insulation in wall cavities and other locations as indicated on the Drawings.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:  Equal to CertainTeed, Certa Spray closed cell foam or equal, and with the following characteristics:
	4. INSTALLATION:  Apply primer to wood sheathing if recommended by foam manufacturer.  Surfaces that are to be primed or receive spray foam application shall be dry, free of oils, dirt and other foreign matter or other contaminants that will interfere...
	5. CLEANUP:  Remove overspray and masking materials.

	07 91 00   JOINT SEALANTS:
	1. GENERAL:  Provide acrylic caulking for interior of building and silicone sealant for exterior.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:  Add polyurethane sealant for exterior joints.
	4. INSTALLATION:  Surface preparation and installation of backup material shall be in accordance with manufacturer's instructions.
	5. SCHEDULE:  Intended as a guide for caulk and sealant locations; however, each location is subject to approval.

	SECTION 08 00 00 – OPENINGS
	08 11 13   HOLLOW METAL DOORS AND FRAMES:
	1. GENERAL:  Provide steel swinging doors, doorframes and other accessory material where shown on the Drawings, or required, for a complete installation.  Steel door frames shall be grounded.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. PRODUCT HANDLING AND PROTECTION:  Follow manufacturer's special storage and handling requirements.
	4. MATERIAL:
	5. FABRICATION:
	6. INSTALLATION:
	7. FIELD PAINTING:  After doors are installed, but before projecting hardware is installed, doors and doorframes shall be painted in accordance with Standard 12 – “Painting”.
	8. ADJUSTMENT:  Before acceptance of work, test operation of doors and correct defects in operation.

	08 71 00   DOOR HARDWARE:
	1. GENERAL:  Provide hardware for steel doors, complete with fasteners, anchors and other accessories for full operation of hardware.  Exterior door locks shall be protected with astragals.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:
	5. HARDWARE SCHEDULE:  Refer to the project specifications.

	08 80 00   GLAZING:
	1. GENERAL:  Provide fixed glazing for hollow metal frame windows and hollow metal doors.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:  In accordance with manufacturer's instructions.  For windows and exterior doors, removable glazing stop shall be on the interior side.

	SECTION 09 00 00 – FINISHES
	09 29 00   GYPSUM BOARD:
	1. GENERAL:  Provide material and work for the following:
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL STORAGE:  Store gypsum wallboard inside under cover, flat and off the floor.  Deliver material to site with manufacturer's labels intact.
	4. ENVIRONMENTAL REQUIREMENTS:  Maintain temperature at 55-degrees Fahrenheit to 70-degrees Fahrenheit during installation.  Protect adjacent surfaces from damage and stains.
	5. MATERIAL:
	6. INSTALLATION:
	7. PAINTING:  Paint exposed surfaces of gypsum wallboard and metal trim in accordance with Standard 12 – “Painting”.

	09 65 13   RESILIENT BASE:
	1. GENERAL:  Provide rubber cove base.
	2. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	3. MATERIAL:
	4. INSTALLATION:  In accordance with manufacturer's instructions.  Clean rubber base after installation.

	09 69 00   ACCESS FLOORING:
	1. GENERAL:
	2. SYSTEM DESCRIPTION:
	3. STRUCTURAL SYSTEM PERFORMANCE REQUIREMENTS:  The access floor system shall be designed for gravity and lateral loads in accordance with the latest edition of the International Building Code, specific to the location of the installation.  Design sha...
	4. ELECTRICAL AND MECHANICAL SYSTEM PERFORMANCE REQUIREMENTS:
	5. SUBMITTALS:  Submittals shall be provided in accordance with SUBMITTALS paragraph of DIVISION 1 – General Requirements and the submittal table in DIVISION 11 project specifications.
	6. MATERIAL:
	7. INSTALLATION:

	SECTION 22 00 00 – PLUMBING, GENERAL PURPOSE
	1. GENERAL:
	2. PRODUCTS:
	3. EXECUTION:

	22 07 19   PLUMBING PIPING INSULATION:
	1. GENERAL:
	2. PRODUCTS:
	3. EXECUTION:

	SECTION 23 00 00 – MECHANICAL
	23 03 00   BASIC MECHANICAL MATERIALS AND METHODS:
	1. GENERAL:
	2. PRODUCTS:  Not used.
	3. EXECUTION:

	23 05 15   COMMON PIPING FOR HVAC:
	1. GENERAL:
	2. PRODUCTS:
	a) Tubing 2-inches and under shall be seamless copper tubing, conforming to ASTM B88, Type L (hard-drawn for all horizontal and all exposed vertical lines, annealed for concealed vertical lines).
	b) Fittings 2-inches and under shall be 150-psig wsp wrought-copper solder joint fittings conforming to ASME B16.22.  Unions 2-inches and under shall be 150-psig wsp wrought-copper solder joint, conforming to ASME B16.22.
	c) Provide brazing rod with Classification BCuP-5, conforming to AWS A5.8.
	d) Solder must be 60-40 tin-antimony, alloy Sb-5, conforming to ASTM B32.
	a) Provide Type K seamless copper tube piping, conforming to ASTM B88.  Socket-joint fittings shall be wrought copper, conforming to ASME B16.22.  Fittings for connection to corporation cocks shall be cast bronze, flared-type, conforming to ASME B16.2...
	a) Provide insulated Type K seamless copper tube piping conforming to ASTM B88M ASTM B88.  Socket-joint fittings shall be wrought copper, conforming to ASME B16.22.  Joints shall be brazed.
	b) Provide insulation not less than 2-inches thick, suitable for continuous service temperatures of not less than 250-degrees Fahrenheit.  Insulation shall be factory-molded, closed-cell polyurethane foam of not less than 2.5-pounds per cubic foot den...
	c) Insulation shall be waterproofed with an extruded rigid Type II virgin polyvinylchloride, with minimum wall thickness of 60-mils through 4-inches outside diameter, 85-mils through 6.625-inches and 110-mils through 12.750-inches.  Provide fitting co...

	3. EXECUTION:

	23 05 93   TESTING, ADJUSTING AND BALANCING FOR HVAC
	1. GENERAL:
	2. PRODUCTS:  Not used.
	3. EXECUTION:

	23 07 00   THERMAL INSULATION FOR MECHANICAL SYSTEMS:
	1. GENERAL:
	2. PRODUCTS:
	3. EXECUTION:

	23 09 33   CONTROL SYSTEMS FOR HVAC
	1. GENERAL:
	2. PRODUCTS:
	3. EXECUTION:

	23 31 13   METAL DUCTS:
	1. GENERAL:
	2. PRODUCTS:  Include the manufacturer's style or catalog numbers, specification and drawing reference numbers, warranty information and fabrication site information within material, equipment and fixture lists.
	3. EXECUTION:
	a) Welded flange joint.
	b) Companion angle flanged joint.
	a) Approved lock seams, back brazed or continuously brazed seams for ducts with largest dimension up to 72-inches
	b) Continuously welded or brazed seams for ducts with largest dimension greater than 72-inches


	23 37 13   DIFFUSERS, REGISTERS AND GRILLS:
	1. GENERAL:
	2. PRODUCTS:
	3. EXECUTION:

	23 81 00   UNITARY AIR CONDITIONING EQUIPMENT:
	1. GENERAL:  Related Requirements:  Section 23 03 00 Basic Mechanical Materials and Methods, applies to this section with the additions and modifications specified herein.
	2. PRODUCTS:
	a) When thermostat is in “COOL” position with fan selector switch in “AUTO” position, compressor, evaporator fan and condenser fan shall cycle together.
	b) When thermostat is in “COOL” position with fan selector switch in “ON” position, compressor and condenser fan shall cycle together and evaporator fan shall run continuously.
	a) When thermostat is in “HEAT” position with fan selector switch in “AUTO” position, heater and supply air fan shall cycle together.  Provide a separate thermostat to keep the fan running until the heater cools.
	b) When thermostat is in “HEAT” position with fan selector switch in “ON” position, heater shall cycle and supply air fan shall run continuously.
	a) When fan selector switch is in “AUTO” position with thermostat in “OFF” position, fan shall not run.
	b) When fan selector switch is in “ON” position, fan shall run continuously.

	3. EXECUTION:

	SECTION 26.00.00 – ELECTRICAL
	1. GENERAL:  Material, installation, and workmanship shall adhere to national and local requirements pertaining to safety, quality and electrical codes.

	26 05 00   COMMON WORK RESULTS FOR ELECTRICAL:
	1. GENERAL:
	2. DRAWINGS:  General arrangement of equipment, devices, circuits, receptacles, switches and panelboards.
	3. SUBMITTALS:  Submit complete material lists and manufacturer’s specifications to WAPA for review.
	4. CUTTING AND PATCHING:  Fix damage to the building, piping, equipment or any defaced finish with qualified personnel skilled in the specific repair required.
	5. PAINTING:  Repair damaged surfaces to match color and composition of manufacturer’s finish.
	6. ACCEPTANCE DEMONSTRATION:  Upon completion of the work and at a time designated by WAPA, demonstrate the proper operation of the electrical installation.
	7. CLEANUP:

	26 05 19   LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
	1. GENERAL:  Select and install according to the references in Section 26 00 00 Electrical.

	26 05 26   GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
	1. GENERAL:  Provide materials for bonding and/or grounding the following typical enclosures, cases, equipment, structures and conduit:

	26 05 53   IDENTIFICATION PLACARDS:
	1. GENERAL:  Major equipment components shall have the following information permanently attached in a conspicuous location:

	26 05 83   WIRING CONNECTIONS:
	1. GENERAL:  Install wiring devices in outlet boxes at the locations shown on the Drawings.  Provide a wallplate for the device installed.
	2. MOUNTED HEIGHT:  Dimension from finished floor to centerline of receptacle.

	26 05 83.03   DOOR ALARMS:
	1. GENERAL:
	2. MATERIAL:
	3. INSTALLATION:

	26 06 20.16   ELECTRICAL EQUIPMENT AND CIRCUITS SCHEDULES:
	1. GENERAL:  Provide equipment for AC service, panelboards, conduits and wiring in accordance with the project specifications and the following building specific project drawings:

	26 09 23   LIGHTING CONTROL DEVICES:
	1. MODULAR, TOGGLE, ROCKER, MOMENTARY, DIMMING:
	2. LIGHTING CONTACTORS:
	3. PHOTOCELLS

	26 24 00.16   PANELBOARDS:
	1. GENERAL:  Refer to Drawing 3403.

	26 27 26   WIRING DEVICES:
	1. RECEPTACLES:
	2. WALLPLATES:
	3. CIRCUIT BREAKERS:

	26 51 13   INTERIOR LUMINAIRES, LAMPS AND BALLASTS:
	1. MATERIAL:
	2. ILLUMINANCE:
	3. INSTALLATION:

	26 51 14   EXTERIOR LUMINAIRES, LAMPS AND BALLASTS:
	1. MATERIAL:
	2. ILLUMINANCE:
	3. INSTALLATION:

	26 53 00   EXIT SIGNS:
	1. MATERIAL:
	2. INSTALLATION:


	Chapter 12-Painting
	SECTION 12 – PAINTING REQUIREMENTS
	12.1.1   PAINTING, GENERAL:
	1. GENERAL:  Provide surface preparation, primer, paint and other related work and material needed to complete the required painting.  Painting processes shall meet Federal, State and local air emission regulations.
	2. SUBMITTALS:  Electronically submit the following manufacturer's data to the COR:
	3. CONTAINERS, LABELS AND STORAGE:  Primer and paint shall be in sealed containers labeled with manufacturer's name, type of paint, brand name, color designation, date of manufacturing and instructions for mixing and reducing.  Store primer and paint ...
	4. PROTECTION:  Protect nameplates, cover plates and other surfaces from paint and damage.  Repair damage as a result of inadequate or unsuitable protection.  Furnish drop cloths, shields or protective devices to prevent spraying or droppings from fou...

	12.1.2   SURFACE PREPARATION:
	1. GENERAL:  Surface preparation shall be in accordance with the manufacturer's technical information and as given below.
	2. METAL SURFACES:  Solvent clean surfaces by methods conforming to SSPC-SP 1.  After solvent cleaning, prepare surfaces as follows:
	3. GYPSUM WALLBOARD:  Repair damaged surfaces in accordance with Standard 11 – Buildings, Section 09 29 00 Gypsum Board.  Prior to sealing and painting, clean surfaces of dust and other foreign material.

	12.1.3   PAINT SYSTEMS:
	1. GENERAL:  Selected paint system for any particular item shall consist of specified primer coat(s), intermediate coat and finish coats from the same manufacturer.
	2. ELECTRICAL EQUIPMENT:  Indoor and outdoor electrical equipment shall have the manufacturer's standard ANSI 70 (gray), shop-applied, permanent paint system.  Corrosion-resistant (galvanized, aluminum, copper and etc.) surfaces shall not be painted. ...
	3. OUTDOOR ELECTRICAL EQUIPMENT (EXISTING), STEEL STRUCTURES, EXTERIOR SURFACE OF METAL OIL STORAGE TANKS AND STEEL MEMBERS IN CATTLE GUARDS:
	1) Intermediate Coat:  Tri-Polar Primer KL6040 Series, white, flat, 2.5- to 3.5-mils dry film thickness.
	2) Finish Coats:  Poly- Poly-Silicone Enamel KLPC1 Series, color sky gray, gloss, 1.5- to 2.5-mils dry film thickness.
	1) Intermediate Coat:  F.C. Typoxy Series 27, color light gray, flat, 4.0- to 6.0-mils dry film thickness.
	2) Finish Coats:  Endura-Shield Series 1074, color light gray, gloss, 2.0- to 3.0-mils dry film thickness.

	4. BUILDING METALWORK:  Exterior and interior metalwork paint system shall be equal to one (1) of the following:
	1) Primer Coat:  Rust Inhibitive Steel Primer 7-852, color white, 1.5- to 2.0-mils dry film thickness.
	2) First and Second Finish Coats:  Industrial Gloss-Oil Interior/Exterior Enamels 7-814 Series, gloss, 1.5- to 2.0-mils dry film thickness per coat.
	1) Primer Coat:  Kem Kromik Universal Metal Primer B50WZ1 or B50HZ1, colors off white or buff, 3.0- to 4.0-mils dry film thickness.
	2) First and Second Finish Coats:  Industrial Enamel, B54Z Series, gloss, 2.0- to 4.0-mils dry film thickness per coat.
	1) Primer Coat:  Speedhide 6-209 Galvanized Steel Primer Interior/Exterior, color white, 2.0-mils dry film thickness.
	2) First and Second Finish Coats:  Industrial Gloss-Oil Interior/Exterior Enamels 7-814 Series, gloss, 1.5- to 2.0-mils dry film thickness per coat.
	1) Primer Coat:  Galvite HS B50WZ30, color off white, 3.0- to 4.5-mils dry film thickness.
	2) First and Second Finish Coats:  Industrial Enamel, B54Z Series, gloss, 2.0- to 4.0-mils dry film thickness per coat.

	5. BUILDING GYPSUM WALLBOARD:  Interior gypsum wallboard walls, ceilings and accessories shall be painted equal to one (1) of the following:  replace Dryfall finish coat, too difficult to apply per Fritz McIlveen.
	1) Primer Coat:  Speedhide 6-2 Quick-Drying Interior Latex Primer-Sealer, color white, flat, 350- to 450-square-feet-per-gallon.
	2) First and Second Finish Coats:  Speedhide 6-714 Latex Dry Fog Spray Paint, semi-gloss, 200- to 350-square-feet-per-gallon.
	1) Primer Coat:  PrepRite 200 Interior Latex Primer B28W200, color white, flat, 400-square-feet-per-gallon.
	2) First and Second Finish Coats:  Super Save-Lite Dryfall Semi-Gloss B47W62, 260-square-feet-per-gallon each coat.

	6. ACCEPTABLE MANUFACTURER’S OR EQUAL:


	Chapter 13-Environmental Protections
	SECTION 13.1 – REQUIRED SUBMITTALS, REPORTS AND PLANS
	1. FINAL PAYMENT:  For each section below, final payment will be withheld until the referenced submittal, report or plan is received by the COR.

	SECTION 13.2 – CONTRACTOR FURNISHED DATA
	1. RECYCLED MATERIALS QUANTITY REPORT:  Submit quantities of recycled materials listed in Section 13.7, “Recycled Materials Quantities”, to the COR and WAPA’s Environmental Department prior to submittal of final invoice.
	2. RECOVERED AND BIOBASED MATERIAL PRODUCTS REPORT:  Provide the COR and WAPA’s Environmental Department the following information for purchases of items listed in Section 13.8, “Use of Recovered Material and Biobased Material Products”.
	3. REFRIGERANT RECEIPT:  The Contractor must provide a record of all refrigerant usage, recycling or disposal on WAPA HVAC systems to the COR and WAPA’s Environmental Department.  In the event refrigerant is either charged into or removed and reclaime...
	4. WASTE MATERIAL QUANTITY REPORT:  Submit quantities of total project waste material disposal as listed below to the COR and WAPA’s Environmental Department prior to submittal of final invoice in accordance with Section 13.9.8, “Waste Material Quanti...
	5. SPILL PREVENTION NOTIFICATION AND CLEANUP PLAN (Plan):  Submit the Plan as described in Section 13.11.2, “Spill Prevention Notification and Cleanup Plan”, to the COR and WAPA’s Environmental Department for review and comment 14-days prior to start ...
	6. TANKER OIL SPILL PREVENTION AND RESPONSE PLAN:  Submit the Plan as described in Section 13.11.3, “Tanker Oil Spill Prevention and Response Plan”, to the COR and WAPA’s Environmental Department for review and comment 14-days prior to start of work. ...
	7. PESTICIDE USE PLAN:  Submit a plan as described in Section 13.12.3, “Pesticide Use Plan”, to the COR and WAPA’s Environmental Department for review and comment 14-days prior to the date of intended pesticide application.  Review of the plan is for ...
	8. TREATED WOOD UTILITY POLES AND CROSSARMS RECYCLING – CONSUMER INFORMATION SHEET RECEIPT:  Submit treated wood utility poles and crossarms - consumer information sheet receipts to the COR and WAPA’s Environmental Department prior to submittal of fin...
	9. PREVENTION OF AIR POLLUTION:  Submit a copy of permits, if required, as described in 13.14, “Prevention of Air Pollution” to the COR and WAPA’s Environmental Department 14-days prior to the start of work.
	10. EMISSIONS OF COVERED INSULATING GASES (E.G., SULFUR HEXAFLUORIDE (SF6) GAS, PERFLUOROCARBON (PFC) GAS):  A receipt from the covered insulating gas supplier stating that the gas was reclaimed, the amount of covered insulating gas and the date must ...
	11. ASBESTOS LICENSES OR CERTIFICATIONS:  Submit a copy of licenses, certifications, Demolition and Renovation Notifications and Permits for asbestos work as described in 13.15, “Handling and Management of Asbestos Containing Material” to the COR and ...
	12. LEAD PAINT NOTICES:  Submit a copy of lead paint notices with Contractor and recipient signatures as described in 13.16, “Material with Lead-based Paint” to the COR and WAPA’s Environmental Department prior to submittal of final invoice.  Submit c...
	13. WATER POLLUTION PERMITS:  Submit copies of any water pollution permits as described in 13.17, “Prevention of Water Pollution” to the COR and WAPA’s Environmental Department 14-days prior to start of work.
	14. PCB TEST REPORT:  Submit a PCB test report to the COR and WAPA’s Environmental Department as described in 13.18, “Testing, Draining, Removal and Disposal of Oil-filled Electrical Equipment”, prior to draining, removal or disposal of oil or oil-fil...
	15. OIL AND OIL-FILLED ELECTRICAL EQUIPMENT RECEIPT:  Obtain and submit a receipt for oil and oil-filled equipment transported and disposed, recycled or reprocessed as described in 13.18, “Testing, Draining, Removal and Disposal of Oil-filled Electric...
	16. OSHA PCB TRAINING RECORDS:  Submit employee training documentation records to the COR and WAPA’s Environmental Department 14-days prior to the start of work as described in 13.19.1.
	17. CLEANUP WORK MANAGEMENT PLAN:  Submit a Cleanup Work Management Plan as described in 13.19, “Removal of Oil-contaminated Material” to the COR and WAPA’s Environmental Department for review and comment 14-days prior to the start of work.  Review of...
	18. POST CLEANUP REPORT:  Submit a Post-Cleanup Report as described in 13.19, “Removal of Oil-contaminated Material” to the COR and WAPA’s Environmental Department prior to submittal of final invoice.

	SECTION 13.3 – ENVIRONMENTAL REQUIREMENTS
	SECTION 13.4 – LANDSCAPE PRESERVATION
	1. GENERAL:  Preserve landscape features in accordance with the contract clause titled “Protection of Existing Vegetation, Structures, Equipment, Utilities and Improvements”.  Exercise care to preserve the natural landscape and conduct activities to p...
	2. CONSTRUCTION ROADS:  Location, alignment and grade of construction roads shall be subject to the COR's approval.  When no longer required, surfaces of construction roads must be scarified to facilitate natural revegetation, provide for proper drain...
	3. CONSTRUCTION FACILITIES:  Shop, office, material lay down and material and equipment storage areas and yard areas must be located and arranged in a manner to preserve trees and vegetation to the maximum practicable extent and prevent impact on sens...

	SECTION 13.5 – PRESERVATION OF CULTURAL AND PALEONTOLOGICAL RESOURCES
	1. GENERAL:  Do not, at any time, remove, disturb or otherwise alter cultural artifacts or paleontological resources (fossils).  Cultural artifacts may be of scientific or cultural importance and include, but are not limited to bones, pottery, project...
	2. KNOWN CULTURAL OR PALEONTOLOGICAL SITES:  The Contractor must ensure that all construction activities avoid the boundaries of specific cultural, historic or scientific sites.  Following issuance of notice to proceed, WAPA will provide drawings or m...
	3. WORKING WITH CULTURAL, PALEONTOLOGICAL OR TRIBAL MONITORS:  For some project work, WAPA requires an archaeological, paleontological or tribal monitor(s) at or near cultural or paleontological site locations.  The Contractor, its employees and subco...
	4. UNKNOWN CULTURAL OR PALEONTOLOGICAL SITES:  On rare occasions cultural or paleontological sites, including buried human remains, may be inadvertently discovered during excavation or other earth-moving or other construction activities.
	5. SPECIAL CONSIDERATIONS:  Refer to Division 13 of the Project Specifications for site-specific requirements including, but not limited to, known and unknown cultural or paleontological resources and the treatment of inadvertently discovered human re...

	SECTION 13.6 – NOXIOUS WEED CONTROL
	SECTION 13.7 – RECYCLED MATERIALS QUANTITIES
	1. GENERAL:  All materials generated from the project that can be recycled, must be recycled.  Record quantities of material by category that is salvaged, recycled, reused or reprocessed, including, but not limited to:
	2. RECYCLED MATERIAL QUANTITY REPORT:  Submit quantities (pounds, metric tons, gallons) of all recycled material by category to the COR and WAPA’s Environmental Department within 30-days of recycling and prior to submittal of final invoice.

	SECTION 13.8 – USE OF RECOVERED MATERIAL AND BIOBASED MATERIAL PRODUCTS
	1. RECOVERED MATERIAL PRODUCTS:  If the products listed below or other products listed at https://www.epa.gov/smm/comprehensive-procurement-guideline-cpg-program are obtained as part of this project, purchase the items with the highest recovered mater...
	2. BIOBASED MATERIAL PRODUCTS:  If the products listed at https://www.biopreferred.gov/BioPreferred/faces/pages/ProductCategories.xhtml are obtained as part of this project, purchase the items with the highest biobased content possible and no less tha...
	3. RECOVERED MATERIAL AND BIOBASED MATERIAL PRODUCTS REPORT:  Provide the COR and WAPA’s Environmental Department the following information for purchases of those items listed above:

	SECTION 13.9 – DISPOSAL OF WASTE MATERIAL
	1. GENERAL:  Dispose or recycle waste material in accordance with applicable Federal, State and local regulations and ordinances.  In addition to the requirements of the Contract Clause “Cleaning Up”, remove all waste material from the construction si...
	2. HAZARDOUS, UNIVERSAL AND NON-HAZARDOUS WASTES:  Manage and dispose hazardous, universal and non-hazardous wastes in accordance with local, State and Federal regulations.
	3. USED OIL:  Used oil generated from the Contractor activities must be managed and disposed in accordance with used oil regulations.
	4. RECYCLABLE MATERIAL:  Reduce wastes, including excess WAPA material, by recycling, reusing or reprocessing.  Examples of recycling, reusing or reprocessing includes, but is not limited to, reprocessing of solvents; recycling cardboard; and salvagin...
	5. REFRIGERANTS AND RECEIPTS:  Refrigerants from air conditioners, water coolers, refrigerators, ice machines and vehicles must be reclaimed with certified equipment operated by certified technicians if the item is to be disposed.  Refrigerants must b...
	6. HALONS:  Equipment containing halons that must be tested, maintained, serviced, repaired or disposed must be handled according to EPA requirements and by technicians trained according to those requirements.
	7. SULFUR HEXAFLUORIDE (SF6)/PERFLUOROCARBONS:  All covered insulating gases (e.g., SF6 gas and other PFCs) must be reclaimed and must not be vented to the atmosphere.  See Section 13.14.4(3).  After use, all covered insulating gas cylinders must be r...
	8. WASTE MATERIAL QUANTITY REPORT:  Submit quantities and types of all materials disposed of as part of the project to the COR and WAPA’s Environmental Department prior to submittal of final invoice.

	SECTION 13.10 – CONTRACTOR'S LIABILITY FOR REGULATED MATERIAL INCIDENTS
	1. GENERAL:  The Contractor is solely liable for all expenses related to spills, mishandling or incidents of regulated material attributable to his actions or the actions of his subcontractors.  This includes all response, investigation, cleanup, disp...
	2. SUPERVISION:  The actions of the Contractor employees and subcontractors must be properly managed at all times on WAPA property or while transporting WAPA’s (or previously owned by WAPA) regulated material and equipment.

	SECTION 13.11 – POLLUTANT SPILL PREVENTION, NOTIFICATION AND CLEANUP
	1. GENERAL:  Provide measures to prevent spills of pollutants and respond appropriately if a spill occurs.  A pollutant includes any hazardous or non-hazardous substance that when spilled, will contaminate soil, surface water or groundwater.  This inc...
	2. SPILL PREVENTION NOTIFICATION AND CLEANUP PLAN:  Provide the Plan to the COR and WAPA’s Environmental Department for review and comment 14-days prior to start of work.  Review of the Plan is for the purpose of determining compliance with the specif...
	3. TANKER OIL SPILL PREVENTION AND RESPONSE PLAN:  Provide a Tanker Oil Spill Prevention and Response Plan as required by the Department of Transportation if oil tankers with volume of 3,500-gallons or more are used as part of the project.  Submit the...

	SECTION 13.12 – PESTICIDES
	1. GENERAL:  The term “pesticide” includes herbicides, insecticides, rodenticides and fungicides.  Pesticides must only be used in accordance with their labeling and applied by appropriately certified applicators.
	2. EPA REGISTRATION:  Use only EPA-registered pesticides that are approved for the intended use and location.  Follow all applicable label directions.
	3. PESTICIDE USE PROPOSAL:  Provide a pesticide use proposal that contains:  1) pesticide(s) proposed (include mixtures and surfactants), 2) treatment site, 3) intended rate of application, 4) a copy of labels and Safety Data Sheets and 5) a copy of r...

	SECTION 13.13 – TREATED WOOD UTILITY POLES AND CROSSARMS RECYCLING OR DISPOSAL
	SECTION 13.14 – PREVENTION OF AIR POLLUTION
	1. GENERAL:  Ensure that construction activities and the operation of equipment are undertaken to reduce the emission of air pollutants.  Submit a copy of permits for construction activities, if required (e.g., “non-attainment” areas, State implementa...
	2. MACHINERY AIR EMISSIONS:  The Contractor and subcontractor machinery must have and must use the air emissions control devices required by Federal, State or local Regulation or ordinance.
	3. DUST ABATEMENT:  Dust must be controlled.  Oil must not be used as a dust suppressant.  Dust suppressants must be approved by the COR and WAPA’s Environmental Department prior to use.
	4. SULFUR HEXAFLUORIDE (SF6)/PERFLUOROCARBONS (PFCs) EMISSIONS:
	5. PROTECTION OF STRATOSPHERIC OZONE:  The Contractor must comply with all State, Federal and local regulations regarding ozone depleting substances and the Protection of Stratospheric Ozone, including, but not limited to 40 C.F.R. Part 82.  Contracto...

	SECTION 13.15 – HANDLING AND MANAGEMENT OF ASBESTOS CONTAINING MATERIAL
	1. GENERAL:  Obtain the appropriate Federal, State, Tribal or local licenses or certifications prior to disturbing any regulated asbestos-containing material.  If a building or portion of a building will be demolished or renovated, obtain an Asbestos ...
	2. TRANSPORTATION OF ASBESTOS WASTE:  Comply with Department of Transportation, EPA, and State and local requirements when transporting asbestos wastes.
	3. CERTIFICATES OF DISPOSAL AND RECEIPTS:  Obtain certificates of disposal for waste if the waste is a hazardous waste or receipts from a landfill approved to accept asbestos if the waste is a non-hazardous waste.  Submit copies to the COR and WAPA’s ...

	SECTION 13.16 – MATERIAL WITH LEAD-BASED PAINT
	1. GENERAL:  Comply with all applicable Federal, State and local regulations concerning work with lead-based paint, disposal of material painted with lead-based paint and management of these materials.  OSHA and General Industry Standards apply to wor...
	2. TRANSFER OF PROPERTY:  If lead-based paint containing equipment or material is to be given away or sold for reuse, scrap or reclaiming, the Contractor must provide a written notice to the recipient of the material stating that the material contains...
	3. CERTIFICATES OF DISPOSAL AND RECEIPTS:  Obtain certificates of disposal for waste if the waste is a hazardous waste or receipts from a landfill if the waste is a non-hazardous waste.  Submit copies to the COR and WAPA’s Environmental Department pri...

	SECTION 13.17 – PREVENTION OF WATER POLLUTION
	1. GENERAL:  Ensure that surface and groundwater is protected from pollution caused by construction activities and comply with applicable regulations and requirements.  Ensure that streams, waterways and other courses are not obstructed or impaired un...
	2. PERMITS:  The Contractor must ensure that:
	3. EXCAVATED MATERIAL AND OTHER CONTAMINANT SOURCES:  Control runoff from excavated areas and piles of excavated material, construction material or wastes (to include truck washing and concrete wastes) and chemical products such as oil, grease, solven...
	4. MANAGEMENT OF WASTE CONCRETE OR WASHING OF CONCRETE TRUCKS:  Do not permit the washing of concrete trucks or disposal of excess concrete in any ditch, canal, stream or other surface water.  Concrete wastes must be disposed in accordance with all Fe...
	5. STREAM CROSSINGS:  Crossing of any stream or other waterway must be done in compliance with Federal, State and local regulations.  Crossing of some waterways may be prohibited by landowners, Federal or State agencies or require permits.

	SECTION 13.18 – TESTING, DRAINING, REMOVAL AND DISPOSAL OF OIL-FILLED ELECTRICAL EQUIPMENT
	1. SAMPLING AND TESTING OF INSULATING OIL FOR PCB CONTENT:  Sample and analyze the oil of electrical equipment (which includes storage tanks) for PCB’s.  Use analytical methods approved by EPA and applicable State regulations.  Decontaminate sampling ...
	2. PCB TEST REPORT:  Provide PCB test reports that contain the information below for disposing of oil-filled electrical equipment.  Submit the PCB test report for COR and WAPA’s Environmental Department approval prior to draining, removal or disposal ...
	3. OIL CONTAINING PCB:  Comply with the Federal regulations pertaining to PCBs found at Title 40, Part 761 of the U.S. Code of Federal Regulations (40 C.F.R. Part 761).
	4. REMOVAL AND DISPOSAL OF INSULATING OIL AND OIL-FILLED ELECTRICAL EQUIPMENT:  Once the PCB content of the oil has been identified from laboratory results, the oil must be transported and disposed, recycled or reprocessed according to 40 C.F.R. Part ...
	5. OIL AND OIL-FILLED ELECTRICAL EQUIPMENT RECEIPT:  Obtain and submit a receipt for oil and oil-filled equipment transported and disposed, recycled or reprocessed to the COR and WAPA’s Environmental Department prior to submittal of final invoice.

	SECTION 13.19 – REMOVAL OF OIL-CONTAMINATED MATERIAL
	1. GENERAL:  Removing oil-contaminated material includes excavating, stockpiling, testing, transporting, cleaning and disposing of these materials.  Personnel working with PCBs must be trained in accordance with OSHA requirements.  Submit employee tra...
	2. CLEANUP WORK MANAGEMENT PLAN:  Provide a Cleanup Work Management Plan that has been approved by applicable Federal, State or local environmental regulation agencies.  Submit the plan to the COR and WAPA’s Environmental Department for review and com...
	3. EXCAVATION AND CLEANUP:  Comply with the requirements of Title 40, Part 761 of the U.S. Code of Federal Regulations (40 C.F.R. Part 761).
	4. TEMPORARY STOCKPILING:  Excavated material, stockpiled onsite during construction, must be stored on plastic with appropriate thickness and covered to prevent wind and rain erosion at a location designated by the COR.
	5. SAMPLING AND TESTING:  Sample contaminated debris and areas of excavation to ensure that contamination is removed.  Use personnel with experience in sampling and, in particular, with experience in PCB cleanup if PCBs are involved.  Use analytical m...
	6. TRANSPORTATION AND DISPOSAL OF CONTAMINATED MATERIAL:  The Contractor must be responsible and liable for the proper loading, transportation and disposal of contaminated material according to Federal, State and local requirements.  Use only transpor...
	7. POST CLEANUP REPORT:  Provide a Post-Cleanup Report that describes the cleanup of contaminated soils and debris.  Submit the report to the COR and WAPA’s Environmental Department prior to submittal of final invoice.  The report must contain the fol...

	SECTION 13.20 – CONSERVATION OF BIOLOGICAL RESOURCES
	1. GENERAL:  The Endangered Species Act of 1973 prohibits “take” of threatened or endangered animal and plant species, as well as destruction of designated critical habitat.  “Take” means to harass, harm, pursue, hunt, shoot, wound, kill, trap, captur...
	2. MIGRATORY BIRDS:  The Migratory Bird Treaty Act of 1918 protects migratory bird species, their nests and eggs from injury or death.  Impacts to migratory bird nests will be avoided during nesting season(s) identified in Division 13 of the Project S...
	3. BALD AND GOLDEN EAGLES:  The Bald and Golden Eagle Protection Act of 1940 protects bald and golden eagles from take and collection.  In addition, eagle nests are protected by specific buffer distances that will be identified in Division 13 of the P...
	4. KNOWN OCCURRENCE OF PROTECTED SPECIES OR HABITAT:  Following issuance of the Notice to Proceed and prior to the start of construction, WAPA will provide information on presence and distribution, as well as avoidance and minimization information, fo...
	5. UNKNOWN OCCURRENCE OF PROTECTED SPECIES OR HABITAT:  On rare occasion, an unknown protected species or habitat may be discovered during the project.  When evidence of a protected species or habitat is discovered within the project area, Contractor ...
	6. SPECIAL CONSIDERATIONS:  Refer to Division 13 of the Project Specifications for site-specific requirements including, but not limited to, protected species, habitats, migratory birds and eagles.


	Chapter 14-Communication Facilities
	SECTION 14.1 – COMMUNICATION TOWER OR MONOPOLE
	14.1.1   GENERAL:
	1. GENERAL:  Tower or Monopole shall be designed and furnished by a company regularly engaged in the manufacture of communication facilities.
	2. REQUIREMENTS:  Bolts, nuts, locknuts, antenna pipe mounts, climbing ladders, including a safety climbing system, waveguide ladders, work platforms, rest platforms, embedded material and other appurtenances including all associated hardware shall be...

	14.1.2   CONTRACTOR-FURNISHED DRAWINGS AND DATA:
	1. GENERAL:  Before beginning fabrication of the material, furnish electronic drawings and data for the communication tower or monopole.  Prior to shipment of material, furnish “Final Approval Electronic Drawings” for the communication tower or monopo...
	2. CHANGES:  Make all changes in Contractor-furnished electronic drawings, designs and construction details which WAPA determines necessary to make the finished construction conform to these specifications.  Revise the electronic drawings to reflect a...
	3. APPROVAL TIME:  Time allowed for approval of electronic drawings and data submitted to WAPA for approval is specified in Division 1 Specific Requirements paragraph “Commencement, Prosecution and Completion of Work” paragraph of the “General Require...
	4. UNITS OF MEASUREMENT:  Units of measurement shall be in United States Standard units; and all wording, signs, symbols and other designations shall be in English.
	5. DESIGN CALCULATIONS AND DATA:  Submit for approval one (1) electronic copy of the following design calculations and data for the communication tower or monopole:
	6. APPROVAL DRAWINGS:  Submit an electronic copy of the following:
	7. FINAL APPROVAL DRAWINGS:  Prior to shipment of material, furnish an electronic copy of all drawings listed in 14.1.2.6 above.  The Drawings shall show all changes and revisions, with revision dates, made up to the time the material is ready for shi...
	8. FINAL AS-BUILT DRAWINGS:  Before final payment is made under the contract, deliver to WAPA the final electronic copy of all drawings listed in 14.1.2.6 above, with all revisions found necessary to correct errors or reflect changes discovered during...
	9. DISTRIBUTION OF DRAWINGS AND DATA:

	14.1.3   DESIGN REQUIREMENTS:
	1. DESIGN LOADINGS:  Design to be reliable, serviceable and to resist, without permanent distortion or excess sway and twist, all loading conditions and those loads required for manufacturing, handling, transporting and installing.  For the loading an...
	2. STRUCTURAL ANALYSIS AND DESIGN:
	3. COMPONENTS:  Components shall meet the following minimum thickness requirements:
	4. DETAILS OF DESIGN:

	14.1.4   MATERIAL:
	1. STRUCTURAL STEEL:  All structural steel shall be galvanized.
	2. STANDARD-STRENGTH STEEL:  ASTM A 36 or ASTM A 36M.
	3. STRUCTURAL STEEL PIPE:  ASTM A 53, Grade B or ASTM A501, Grade A or B.
	4. HIGH-STRENGTH STEEL:  ASTM A 572, Grade 50.  High strength steel plate shall have minimum longitudinal impact strength of 15-foot-pounds at minus 20-degrees Fahrenheit as determined by the Charpy “V” Notch Impact Test in accordance with ASTM A 67. ...
	5. BOLTS AND NUTS:  Bolts and nuts shall be galvanized and conform to ASTM A 325, Type 1.
	6. WASHERS:  Beveled washers shall be malleable iron or steel, galvanized.  Other washers shall be steel or wrought-iron, galvanized.
	7. LOCKNUTS:  Square, regular Type MF No.1, or regular palnut locknuts.  Locknuts shall be galvanized.
	8. ARC-WELDING ELECTRODES:  In accordance with the latest edition of AWS “Specifications for Iron and Steel Arc-Welding Electrodes” and suitable for the base material, positions and other use conditions.
	9. ZINC DUST-ZINC OXIDE PAINT:  ASTM A 780.  Zinc dust-zinc oxide paint shall have a minimum zinc content of 94-percent (dry film weight).
	10. GRATING:  Welded rectangular steel grating with a minimum 1 1/2-inch by 3/16-inch bearing bar and cross bars at a maximum 4-inch spacing that meets Federal Specification RR-G-661a.  End banding bars are required.
	11. GUY WIRES:  ASTM A 475-89, extra-high-strength grade.
	12. GUY HARDWARE, STEEL GUY ANCHOR SHAFT AND ATTACHMENTS:  Guy hardware and attachments shall be of the type and manufacturer's rated strength as specified on the approved shop detail and erection drawings.  Steel guy hardware, steel guy anchor shaft ...
	13. GUY WIRE SLEEVES:  Shall be “SiteGuard Guyline Guardians” as manufactured by Honeywell, or approved equal.
	14. GALVANIZING AND DULLING:  Shall be in accordance with Standards DIVISION 4 “Substation Metalwork and Transmission Line Lattice Structures”.

	14.1.5   QUALITY CONTROL, FABRICATION AND WELDING:
	14.1.6   ERECTION:
	1. GENERAL:  Material shall be installed or erected in accordance with the erection drawings and these specifications.  Erection and installation shall be in accordance with the applicable provisions of the AISC “Manual of Steel Construction, Ninth Ed...
	2. ANCHOR BOLTS AND EMBEDDED MATERIAL:  Set accurately to the grade and alignment designated on the approved drawings.
	3. BASE PLATES:  Set level, in exact position.  Leveling shall be done in accordance with the Contractor's approved drawings.  Grout is not recommended.  Anchor bolts shall be designed to carry the required loading from the structure.  If approved by ...
	4. STRUCTURAL STEEL:  Transport and handle to avoid bending or damage to the material and galvanizing.  Pieces bent in handling may be used only if they are straightened in a manner approved by the COR.
	5. GUYED TOWERS:  Guys and anchors shall be installed in the locations shown on the Contractor's approved drawings.  Preforms shall be used to terminate the cables.  “Haven” type grips with serrate jaws will damage cable and shall not be used to tensi...
	6. ERECTING TOWER:  Tower may be erected by assembling in sections on the ground and hoisting successive sections into place or may be built up in place by individual members, at the option of the Contractor.  If erected by assembling in sections, ini...
	7. BOLTING:

	SECTION 14.2 – FOUNDATIONS
	14.2.1   GENERAL:
	14.2.2   GUY ANCHORS:
	SECTION 14.3 – WAVEGUIDE BRIDGE, SUPPORTS AND ENTRY PANELS
	14.3.1   WAVEGUIDE BRIDGE AND SUPPORTS:
	1. GENERAL:  Design, provide and install waveguide bridge and supports from the communication tower or monopole to the service building.  Design for 50-psf ice loading.
	2. WAVEGUIDE BRIDGE:  The waveguide bridge shall be of the solid or grated type, to accommodate a minimum of six (6) elliptical waveguides and waveguide hangers.  The waveguide bridge shall be installed from the waveguide ladder to the waveguide entry...
	3. WAVEGUIDE BRIDGE SUPPORTS:  The waveguide bridge supports shall consist of pipe columns, at the locations shown on the approved Contractor-furnished drawings.  The pipe columns shall be an anchor-bolt type.

	14.3.2   WAVEGUIDE ENTRY PANEL INTO SERVICE BUILDING:
	1. GENERAL:

	SECTION 14.4 – TOWER LIGHTING
	14.4.1   GENERAL:
	14.4.2   SUBMITTALS:
	1. SHOP MANUALS:  Two (2) complete shop manuals shall be submitted to the COR for operation and maintenance procedures, including diagrams, schematics and a complete parts list with manufacturer's part number and ordering information.
	2. APPROVAL DATA:  Approval data on the strobe beacons, side marker lights (as applicable) and controllers shall be submitted to the Civil Engineer and the COR.

	14.4.3   MATERIAL:
	1. OBSTRUCTION LIGHTS:  Shall be Light Emitting Diode (LED) type strobes, beacons and marker lights and have a warranted life of at least 5-years and a flash head life expectancy of at least 10-years, including lightning damage.
	2. CONTROLLER:  Shall be powered using standard 120/240VAC and/or 48V DC supply.  The controller shall have available a dry contact output to support alarm functions.  It shall also have an optional Simple Network Management Protocol (SNMP) interface ...

	14.4.4   INSTALLATION:
	1. OBSTRUCTION LIGHTS:  Beacons, strobes and side marker lights shall be mounted to provide 360-degree horizontal visibility.
	2. CONTROLLER:  The controller, power supply and separate photocell shall be mounted at or near ground level.

	14.4.5   ACCESSORIES AND EQUIPMENT:
	SECTION 14.5 – GROUNDING SYSTEM
	14.5.1   GENERAL:
	14.5.2   TOWER, WAVEGUIDE SUPPORT, FUEL TANK AND BUILDING GROUNDING:
	1. GROUNDING CABLE:  All cable for the waveguide bridge support risers, building ground ring, fuel tank ring, building risers and interconnection to existing ground system will be 4/0 AWG bare copper.  All buried grounding cable shall be a minimum of ...
	2. GROUNDING RINGS:  The grounding rings shall be installed around the perimeter of the building foundations.  The grounding ring and associated grounding rods shall be a minimum of 2-feet to the outside of the foundation (if allowed by respective fou...
	3. GROUNDING CABLE CONNECTIONS:  All connections between grounding cable and grounding rods, other segments of grounding cable (i.e. risers, bus bar grounding straps, tower legs, bridge supports, etc.) and the existing station ground will be made usin...
	4. GROUNDING RODS:  All grounding rods will be 5/8-inches by 10-feet copper (Valmont Part No. B1382 or equal).  As a minimum, grounding rods will be located at each building corner outside the foundation perimeter and spaced no more than 20-feet apart...
	5. DAMAGE TO EXISTING GROUND CABLE:  Existing ground cables are shown on the Drawings in approximate locations.  Use caution in excavating near the existing ground cables.  Repair all ground cables damaged during construction as directed by the COR.

	14.5.3   LIGHTNING PROTECTION:
	1. MATERIAL:  The lightning rod shall be a 5/8-inch by 10-feet galvanized steel rod attached to the top of one (1) of the tower legs or the monopole.
	2. INSTALLATION:  Install the rod in accordance with the manufacturer's instructions and in a plumb position.  When installed on a tower leg, it shall not be installed on the same leg with a current or proposed VHF/UHF mobile antenna also on it.

	14.5.4   GROUNDING SYSTEM TESTING:
	1. GROUND MAT RESISTIVITY TEST:  If the communication ground mat is not connected to any existing substation ground mat, the Contractor shall test the overall ground mat resistivity using the industry standard fall of potential method.  If the site gr...
	2. GROUND BOND INTEGRITY TESTING:  Since communication sites are typically single point grounded and all metal must be bonded together to insure that any GPR will not create a difference of potential that can harm communication equipment, all below gr...

	SECTION 14.6 – ANTENNA SYSTEM
	14.6.1   GENERAL:
	1. OPERATING ENVIRONMENT:  All interior equipment shall operate to the guaranteed specifications over an ambient temperature range of 0-degrees Celsius to 40-degrees Celsius with non-condensing humidity of 95-percent at 40-degrees Celsius.  Storage te...
	2. POWER:  Pressurization equipment shall operate on 120 VAC power with standby generator backup.  The standby generator backup shall be provided by the Site Owner.  The generator AC power voltage shall remain within ±10-percent and frequency shall re...
	3. SERVICE:  The equipment shall be designed for a service lifetime of not less than 15-years.
	4. SUBMITTALS:  The Drawings and data required for these specifications include form, fit and function data and manuals, instructional material and other drawings and data needed by WAPA for installation, operation and routine maintenance.  These draw...

	14.6.2   ANTENNAS AND MOUNTS:
	1. ANTENNAS:  All parabolic microwave antennas shall be standard FCC category A rated units with radomes unless otherwise specified.  Antennas supplied shall be Andrew P series or equivalent.  The antennas shall have a designed operating range of 4400...
	2. ANTENNA MOUNTING:  All parabolic microwave antennas shall be equipped with a minimum of one (1) side strut, and for antennas greater than 8-feet in diameter, a minimum of two (2) side struts shall be utilized.  The Contractor shall furnish miscella...
	3. ADJUSTMENT AND ALIGNMENT OF ANTENNAS:  Antennas and mounting structures shall be installed in the center of their adjustment range for azimuth and elevation.  Final alignment of the antennas will be performed by WAPA.

	14.6.3   COMMUNICATION TRANSMISSION LINES:
	1. WAVEGUIDE:  Contractor shall supply and install premium elliptical waveguide with an operating range of 4400-4940 MHZ for antennas specified at 4-GHz and an operating range of 7125-8400 MHz for antennas specified at 7-GHz.  Andrew EWP43 and EWP77, ...
	2. COAXIAL CABLE:  Contractor shall supply and install 1/2-inch foam dielectric 50-ohm coaxial cable with an operating range of 150 - 420 MHZ for antennas specified as operating in the VHF or UHF frequency bands.  Andrew LDF4-50A or equivalent coaxial...
	3. HARDWARE AND INSTALLATION:  Contractor shall supply and install all necessary transmission line installation hardware and accessories, including without limitation waveguide connectors, pressure windows, hangers, grounding kits, adapters and miscel...
	4. COMMUNICATION TRANSMISSION LINE GROUNDING:
	5. TESTING:  After all waveguide supports and clamps have been put in place and tightened, all antenna-feedline systems shall be sweep tested per Section 14.6.3.7.3 of this standard.
	6. PRESSURIZATION EQUIPMENT:
	7. INSTALLATION, TURN-UP AND TEST:

	SECTION 14.7 – TOWER INSPECTION AND MAINTENANCE
	14.7.1   GENERAL:
	1. INSPECTION AND ROUTINE MAINTENANCE:  Perform inspections and routine maintenance in accordance with these specifications, to include but not limited to inspections of:  the tower, guy wires, foundation and anchors, antenna system, electrical, light...
	2. NON-ROUTINE MISCELLANEOUS MAINTENANCE:  If maintenance other than routine maintenance listed in 14.7.2 is required, the Contractor shall provide a written estimate to the COR for review and approval prior to performing such maintenance to ensure ad...
	3. REPORTS:  An electronic copy of the inspection report only (PDF file format, no photographs) shall be provided via e-mail to the Project Communication Engineer as well as the COR at the e-mail addresses provided with the contact information for thi...

	14.7.2   INSPECTION AND MAINTENANCE WORK REQUIREMENTS:
	1. FOUNDATIONS AND ANCHORS:
	2. TOWER:
	3. GUY WIRES:
	4. ANTENNA SYSTEMS:
	5. ELECTRICAL:
	6. LIGHTNING PROTECTION SYSTEMS:
	7. GROUNDING:
	8. TOWER PHOTOGRAPHS AND INVENTORY FORM:

	14.7.3   INSPECTION AND MAINTENANCE PERFORMANCE:
	1. GENERAL:  The Contractor shall perform all the services described in Section 14.7 of this specification in compliance with accepted industry standards, guidelines and practices and in accordance with any quality assurance program normally used by t...
	2. STANDARD:  The standards by which performance of the tower inspection and maintenance will be assessed are outlined in the guide paragraphs of the project specification for each site(s) involved in the project.

	SECTION 14.8 – EMERGENCY AND STANDBY POWER SYSTEMS
	14.8.1   GENERAL:
	1. SCOPE:  This portion of the standard covers performance requirements for emergency and standby power systems providing an alternate source of electrical power.
	2. APPLICATION:  This portion of the standard shall apply to the new installations of emergency and standby power systems.  Existing systems shall not be required to be modified to conform unless the nonconformity presents a distinct hazard to life.
	3. REFERENCED PUBLICATIONS:  The documents or portions of publications that are referenced shall be considered part of the requirements of this standard.
	4. DEFINITIONS:  The following definitions shall apply to the terms used in this portion of the standard:
	5. CLASSIFICATION OF EMERGENCY POWER SUPPLY SYSTEMS.

	14.8.2   EMERGENCY POWER SUPPLY:
	1. ENERGY CONVERTERS:  Energy converters shall consist only of rotating equipment.  Rotating equipment shall consist of a generator driven by an Otto cycle (spark ignited) prime mover.
	2. ROTATING EQUIPMENT:  Prime movers and accessories shall comply with NFPA 37, Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines, except as modified in this standard.
	3. STARTING EQUIPMENT:  Starting shall be accomplished using either an electric starter or a stored energy starting system.
	4. CONTROL FUNCTIONS:  A control panel shall be provided and shall contain the following:

	14.8.3   TRANSFER SWITCH EQUIPMENT:
	1. GENERAL:  Transfer switches shall transfer electric loads from one (1) power source to another.  The electrical rating shall be sized for the total load that is designed to be connected.
	2. SOURCE MONITORING:  Transfer to the EPS shall be inhibited until the voltage and frequency are within a specified range to handle loads to be served.  Sensing equipment shall not be required in the transfer switch, provided it is included with the ...

	14.8.4   ENVIRONMENTAL CONSIDERATIONS:
	1. GENERAL:  When the normal power source is not available, the EPS shall be permitted to serve optional loads other than system loads, provided that the EPS has adequate capacity or automatic selective load pickup and load shedding are provided as ne...
	2. LOCATION:  The EPS shall be installed in a separate room for Level 1 installations.  EPSS equipment shall be permitted to be installed in this room.
	3. MOUNTING:  Rotating energy converters shall be installed on solid foundations to prohibit sagging of fuel, exhaust or lubricating oil piping and damage to parts resulting in leakage at joints.
	4. HEATING AND VENTILATING:  With the EPS running at rated load, ventilation air flow shall be provided to prevent the EPS room temperature from exceeding 120-degrees Fahrenheit.
	5. LIGHTING:  The Level 1 or Level 2 EPS equipment location(s) shall be provided with battery-powered emergency lighting.  This requirement shall not apply to units located outdoors in enclosures that do not include walk-in access.

	14.8.5   ROUTINE TESTING:
	1. GENERAL:  Consideration shall be given to temporarily providing a portable or alternate source whenever the emergency generator is out of service.
	2. MAINTENANCE AND OPERATIONAL TESTING:  The EPSS shall be maintained to ensure to a reasonable degree that the system is capable of supplying service within the time specified for the type and for the time duration specified for the class.

	SECTION 14.9 – LIQUEFIED PETROLEUM GAS
	14.9.1   GENERAL:
	1. SCOPE:  This portion of the standard applies to the storage, handling and use of LP-Gas.
	2. APPLICATION:  This portion of the standard shall apply to the installation of all LP-Gas systems including containers, piping and associated equipment, when delivering LP-Gas to a standby generator for use as fuel gas.
	3. REFERENCED PUBLICATIONS:  The documents or portions of publications that are referenced shall be considered part of the requirements of this standard.
	4. DEFINITIONS:  The following definitions shall apply to the terms used in this portion of the standard:

	14.9.2   CONTAINERS:
	1. GENERAL:  Containers shall be designed, fabricated, tested and marked (or stamped) in accordance with the regulations of the U.S. Department of Transportation (DOT); the ASME Boiler and Pressure Vessel Code, Section VIII, “Rules for the Constructio...
	2. SERVICE PRESSURE:  The maximum allowable working pressure (MAWP) for ASME containers shall be in accordance with Table 14.9.2:
	3. CONTAINER OPENINGS:  ASME containers shall be equipped with openings for the service for which the container is to be used.
	4. CONTAINER MARKING:  The markings specified for ASME containers shall be on a stainless steel metal nameplate attached to the container, located to remain visible after the container is installed.
	5. CONTAINER APPURTENANCES AND REGULATORS:  Container appurtenances and regulators shall be fabricated of materials that are compatible with LP-Gas and shall be resistant to the action of LP-Gas under service conditions.  The following materials shall...

	14.9.3   REGULATORS:
	14.9.4   PIPE, TUBING AND FITTINGS:
	14.9.5   VALVES OTHER THAN CONTAINER VALVES:
	14.9.6   INSTALLATION OF LP-GAS SYSTEMS
	1. GENERAL:  LP-Gas containers shall be located outside of buildings.  Containers shall be located with respect to the adjacent containers, important buildings, group of buildings or line of adjoining property that can be built upon, in accordance wit...
	2. CONTAINERS:  Aboveground containers shall be painted.
	3. CONTAINER APPURTENANCES:  Pressure relief devices shall be installed so that the relief device is in direct contact with the vapor space of the container.
	4. REGULATORS:  All first-stage and second-stage regulators shall be designed, installed or protected so their operation will not be affected by the elements (freezing rain, sleet, snow, ice, mud or debris).
	5. PIPE, TUBING AND FITTINGS:  All metallic LP-Gas piping shall be installed in accordance with ASME B 31.3.  Metallic pipe joints shall be permitted to be threaded, flanged, welded or brazed.  Metallic tubing joints shall be flared or brazed.

	SECTION 14.10 – STATIONARY COMBUSTION ENGINES
	14.10.1   GENERAL:
	1. SCOPE:  This portion of the standard establishes criteria for minimizing the hazards of fire during the installation and operation of stationary combustion engines.
	2. APPLICATION:  This portion of the standard shall apply to new installations and to existing equipment and installations that are modified.  This annex also applies to portable engines that remain connected for use in the same location for a period ...
	3. REFERENCED PUBLICATIONS:  The documents or portions of publications that are referenced shall be considered part of the requirements of this standard.
	4. DEFINITIONS:  The following definitions shall apply to the terms used in this portion of the standard:

	14.10.2   ENGINE LOCATIONS:
	1. GENERAL REQUIREMENTS:  Engines shall be situated so that they are readily accessible for maintenance, repair and firefighting.
	2. ENGINE ROOMS:  Engine rooms located within structures shall have interior walls, floors and ceilings of at least 1-hour fire resistance rating.
	3. ENGINES LOCATED OUTDOORS:  Engines, and their weatherproof enclosures, that are installed outdoors shall be located at least 5-feet from openings in walls and at least 5-feet from structures having combustible walls.  A minimum separation shall not...
	4. FOUNDATIONS:  Engines shall be supported on foundations or secured to a noncombustible framework.
	5. ELECTRICAL INSTALLATIONS:  Electrical installations in rooms containing engines shall comply with NFPA 70, National Electrical Code.

	14.10.3   FUEL SUPPLY
	1. GAS PIPING:  LP-Gas systems, whether liquid or vapor phase, shall be installed in accordance with the provisions of NFPA 58, Liquefied Petroleum Gas Code.
	2. GAS TRAINS:  Gas trains shall contain the following safety components:
	3. REGULATORS:  A gas pressure regulator shall vent to atmosphere outside the structure at a point at least 5-feet away from any structure opening.
	4. VALVES:

	14.10.4   LUBRICATING SYSTEMS:
	1. GENERAL REQUIREMENTS:  Lubricating oil reservoirs shall include the following protective devices:
	2. RECIPROCATING ENGINES:  On engines where crankcase explosions can be a hazard, explosion venting shall be provided or means shall be used to maintain a nonflammable atmosphere in the crankcase.

	14.10.5   ENGINE EXHAUST SYSTEMS:
	1. DESIGN AND CONSTRUCTION:  Engine exhaust systems shall be designed and constructed such that the system can withstand the anticipated exhaust gas temperatures.
	2. INSTALLATION:  Exhaust systems shall be connected to the engine to prevent the escape of sparks, flame or flue gas within the structure.
	3. EXHAUST SYSTEM TERMINATION:  Exhaust systems shall terminate outside the structure at a point where hot gases, sparks or products of combustion will discharge to a safe location.

	14.10.6   CONTROL AND INSTRUMENTATION
	SECTION 14.11 – FIBER OPTIC SYSTEMS
	1. GENERAL
	2. MATERIAL:  All fiber optic communications equipment shall be commercially manufactured off-the-shelf items.
	3. FIBER OPTIC TESTING:  Perform fiber optic testing in accordance with the following:
	4. FIBER OPTIC COMMUNICATION DRAWINGS AND DATA:


	Chapter 15-Drawings
	SECTION 15.1 – GENERAL:
	1. SPECIFICATION DRAWINGS:  Specification drawings included herein are reduced reproductions and are not to scale.  Some specification drawings show details of fabrication and other information not a part of the work.  Disregard information and detail...
	2. CONSTRUCTION DRAWINGS:  Construction drawings are the specification drawings and any additional drawings required for use in construction.  The construction drawings will be issued after contract award and may include amendment changes and other de...
	3. STANDARD DRAWINGS:  Where details shown on standard drawings included herein differ from project specification drawings or text, the details of project specification drawings or text shall govern.
	4. INFORMATIONAL DRAWINGS:  Some specification drawings have the words “FOR INFORMATION ONLY” appearing above the title block.  These drawings show some information, which may be required for bidding purposes.  These drawings do not show items to be f...
	5. EXISTING INSTALLATION DRAWINGS:  Some specification drawings have the words “Existing Installation” appearing above the title block.  These drawings show the existing installations prior to modifications and may show some new work to be performed.
	6. REFERENCE DRAWINGS:  Reference drawings referred to on specification drawings, and not included herein, are not necessary for bidding purposes.
	7. CONTRACTOR'S RESPONSIBILITY:  Check all drawings and advise WAPA of any errors or omissions.
	8. ADDITIONAL AND REVISED DRAWINGS:  After award of contract, construction drawings will be furnished; and the specifications drawings may be supplemented by additional or revised general and detail drawings.  Additional or revised drawings may show d...
	9. ADDITIONAL COPIES OF DRAWINGS:  After award of contract, WAPA will furnish the following:
	10. PLAN AND PROFILE DRAWINGS, SAG TABLES AND CHARTS:  Plan and profile drawings, sag tables, charts and other drawings required for construction will be furnished to the Contractor as soon as possible after Notice to Proceed.

	SECTION 15.2 – AS-BUILT DRAWINGS:
	1. GENERAL:  The Contractor shall keep one (1) complete set of full-size construction drawings at the jobsite solely for the purpose of recording as-built conditions.  The Drawings shall be marked to show any change or variation in the actual construc...
	2. RECORDING INFORMATION:  Record information on the Drawings concurrently with construction progress.  Do not conceal work until the required information is recorded.  Mark all drawings affected by the actual work which varies from the construction d...
	3. MARKING OF DRAWINGS:  As-built drawing marking shall be as follows:
	4. DRAWING REVIEW:  The marked set of as-built drawings shall be available for inspection at all times.  Prior to all progress payments, the Contractor and WAPA shall review the marked drawings to verify that all as-built conditions have been recorded...
	5. AS-BUILT INFORMATION TO BE RECORDED:  Mark drawings with all actual construction which does not match the construction drawings including:
	6. SUBMITTALS:  Deliver complete set of marked as-built drawings to the COR for approval prior to the date of submission of your final invoice.  See Section G, paragraph titled “Administrative Time”.

	SECTION 15.3 – LIST OF DRAWINGS:
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