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Arizona Public Service Company (APS) AECOM to assist in the location restrictions demonstrations of the 
existing coal combustion residual (CCR) surface impoundments at the Four Corners Power Plant (FCPP, the 
Plant) within the Navajo Nation, near Fruitland, New Mexico. Figure 1-1 shows the location of the CCR 
Impoundments at the FCPP. This Demonstration Report documents location-specific conditions relevant to the 
Upper Retention Sump. 

1.1  Report Purpose and Description 

The purpose of this report is to document the location restrictions demonstration for the Upper Retention Sump. 
The Upper Retention Sump is an existing CCR surface impoundment operated by APS. In 2015, the United 
States Environmental Protection Agency (EPA) finalized a rule (Rule) regulating CCRs under subtitle D of the 
Resource Conservation and Recovery Act (RCRA). As part of this Rule, owners and operators of existing CCR 
surface impoundments must obtain a certification from a qualified professional engineer stating that the 
demonstrations for the CCR unit meet the requirements relative to the uppermost aquifer, wetlands, fault areas, 
seismic impact zones, and unstable areas. 

1.2 EPA Regulatory Requirements 

On April 17, 2015 the United States Environmental Protection Agency issued 40 CFR Part 257 Hazardous and 
Solid Waste Management System; Disposal of Coal Combustion Residuals from Electric Utilities; Final Rule (the 
Rule). Sections 257.60 through 257.64 define location restriction criteria for existing CCR surface impoundments 
and require the owner or operator of the CCR unit to demonstrate that the unit meets minimum requirements for: 

a) Placement above the uppermost aquifer (§ 257.60); 
b) Location outside wetlands (§ 257.61); 
c) Location more than 60 meters (200 feet) from the outermost damage zone of a fault that has had 

displacement in Holocene time (§ 257.62); 
d) Location outside seismic impact zones (§ 257.63); 
e) Location away from unstable areas (§ 257.64). 

Existing CCR surface impoundments, such as the Upper Retention Sump, are required to demonstrate 
compliance with the location restrictions no later than October 17, 2018. An owner or operator unable to 
demonstrate compliance is prohibited from placing CCR in the CCR unit under either 40 CFR § 257.60(c)(4), § 
257.61(c)(4), § 257.62(c)(4), § 257.63(c)(4), or § 257.64(c)(4), as applicable. 

1.3 Report Organization 

This Demonstration Report is organized into the following sections: 

Report Section Applicable CFR 40 Part 257 Citation 

 Section 1 – Introduction  

 Section 2 – Placement Above the Uppermost 
Aquifer 

§ 257.60 Placement above the uppermost aquifer 

 Section 3 – Location Relative to Wetlands § 257.61 Wetlands 

 Section 4 – Location Relative to Fault Areas § 257.62 Fault areas 

1 Introduction  
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 Section 5 – Location Relative to Seismic 
Impact Zones 

§ 257.63 Seismic impact zones 

 Section 6 – Location Relative to Unstable 
Areas 

§ 257.64 Unstable areas 

 Section 7 – Conclusions   

 Section 8 – Limitations  

 Section 9 – References  

 Appendix A – Construction Plans  

 Appendix B – National Wetlands Inventory Map  

 Appendix C – Unified Hazard Tool Summary  

1.4 Facility Description 

The FCPP is an electric generating station located within the Navajo Nation, near Fruitland, New Mexico. The 
FCPP is operated by APS and owned by a consortium of utility companies. The FCPP consists of two coal-fired 
electrical generating units, Units 4 and 5. Units 1, 2, and 3 ceased generation in 2013 and were then 
decommissioned. The two generating units are cooled by water from Morgan Lake, a man-made reservoir located 
immediately north of the Plant. Five existing CCR units are located at the FCPP: the Combined Waste Treatment 
Pond (CWTP) located immediately east of the Plant, the Lined Ash Impoundment (LAI) located approximately 1 
mile west of the Plant, the Lined Decant Water Pond (LDWP) located approximately 1.5 miles west of the Plant 
and adjacent to the LAI, the Upper Retention Sump located immediately southeast of the Plant, and the Dry Fly 
Ash Disposal Area (DFADA), a landfill located approximately 2 miles southwest of the Plant and south of the LAI. 
Figure 1-1 shows the locations of these units. 

The Upper Retention Sump was constructed in 1984. It is an approximately 1.09-acre, unlined surge pond 
associated with operation of the flue gas desulfurization (FGD) systems for treatment of flue gas from Units 4 and 
5. Lime slurry was transferred between the Upper Retention Sump and various FGD absorber vessels as needed 
to operate and maintain the overall FGD system. The base of the sump slopes from the north edge to a concrete 
pump intake structure located at the south end. 

APS initiated in June 2018 a process to close the Upper Retention Sump by removing all CCR material in 
accordance with the provisions of 40 CFR § 257.102(c). After removing the CCR material in the Upper Retention 
Sump, APS began construction of a replacement concrete tank. 
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40 CFR § 257.60 requires that existing CCR surface impoundments must be constructed with a base that is 
located no less than 1.52 meters (5 feet) above the upper limit of the uppermost aquifer, unless the owner or 
operator demonstrates that there will not be an intermittent, recurring, or sustained hydraulic connection between 
any portion of the base of the CCR unit and the uppermost aquifer due to normal fluctuations in groundwater 
elevation (including the seasonal high water table). 
 
Uppermost aquifer is defined by the Rule to mean the geologic formation nearest the natural ground surface that 
is an aquifer, as well as lower aquifers that are hydraulically interconnected with this aquifer within the facility’s 
property boundary. 

2.1 Methodology  

This Location Restrictions Demonstration Report includes an assessment of the separation between the base of 
the Upper Retention Sump and the uppermost aquifer based on available data. The following information was 
reviewed to assess the vertical location of the Upper Retention Sump relative to the uppermost aquifer: 

 Topographic conditions shown on construction plans (included in Appendix A) 

 CCR Monitoring Well Network Report and Certification (AECOM 2017) 

 Annual Groundwater Monitoring and Corrective Action Report for 2017 (Amec Foster Wheeler 2018) 

2.2 Discussion and Conclusion 

2.2.1 Base Elevation of the CCR Unit 

The Upper Retention Sump is an unlined, incised structure with a base and sides constructed of soil cement. 
Based on APS construction drawings (APS Drawing G-71729, Figure A-2 in Appendix A), the lowest portion of the 
base of the Upper Retention Sump is the pump intake structure at the south end. The pump intake structure was 
constructed with a base elevation of 5336.0 feet (NGVD29; EL 5339.0 NAVD88). 

2.2.2 Groundwater Elevations 

Monitoring wells MW-66, MW-67, MW-68, MW-69, MW-70, MW-71, and MW-72 were installed to monitor 
groundwater quality and elevation (Figure 2-1). Table 1 presents well data and the water level elevations in the 
wells monitored near the Upper Retention Sump (AECOM 2017, Amec Foster Wheeler 2018). 

  

2 Placement Above the Uppermost Aquifer 
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Table 1 – Well Data and Groundwater Elevations (ft)1 

 
Well Name 

MW-66 MW-67 MW-68 MW-69 MW-70 MW-71 MW-72 

Location Relative to the 
Upper Retention Sump 

North West West South East Southwest South 

Surface Elevation (ft) 5344.69 5354.02 5353.95 5355.26 5368.62 5363.62 5379.09 

Bottom of Screen (ft) 5319.69 5324.38 5324.91 5320.94 5318.62 5321.08 5318.35 

Screened In Pictured Cliffs Formation 

Measurement Date MW-66 MW-67 MW-68 MW-69 MW-70 MW-71 MW-72 

11/3-11/9, 11/14/2015 5331.64 5331.91 5333.00 5334.55 5333.64 NI2 NI2 

4/25/2016 NM3 NM3 5333.58 5335.46 5334.42 5331.50 5332.50 

9/12/2016 5332.56 5332.59 5334.18 5335.83 5334.74 5331.70 5332.19 

10/19-10/20/2016 5332.15 5331.83 5333.91 5335.33 5334.53 5331.33 5332.13 

1/31-2/1/2017 5331.93 5331.98 5334.00 5335.27 5334.17 5331.40 5332.13 

5/1/2017 5331.77 5331.71 5333.45 5334.89 5334.15 5331.42 5332.29 

9/9/2017 5331.04 5330.84 5332.61 5333.79 5333.21 5331.02 5331.87 

10/11/2017 5331.26 5331.26 5333.34 5334.58 5333.53 5331.09 5331.81 

Highest Recorded 
Groundwater Elevation (ft) 

5332.56 5332.59 5334.18 5335.83 5334.74 5331.70 5332.50 

1) Elevations are presented in NAVD88. 

2) NI = Not installed. Monitoring wells MW-71 and MW-72 were installed in March 2016. 

3) NM = Not measured. 

2.2.3 Separation from the Uppermost Aquifer 

Groundwater elevations measured in the adjacent CCR groundwater monitoring wells indicate that the highest 
recorded elevation in MW-69 (EL 5335.83 feet NAVD88) is less than five feet below the lowest elevation of the 
base of the Upper Retention Sump (EL 5339.0 NAVD88). 

Conclusion: The Upper Retention Sump does not meet the location restriction requirement relative to the 
uppermost aquifer and is subject to closure per 40 CFR § 257.101(b)(1). 
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40 CFR § 257.61 requires that existing surface impoundments not be located in wetlands. Wetlands are defined 
in 40 CFR § 232.2 as “those areas that are inundated or saturated by surface or groundwater at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and 
similar areas.” 

3.1 Methodology  

The U.S. Fish and Wildlife Service (USFWS) maintains the National Wetlands Inventory mapper on the Internet 
(https://www.fws.gov/wetlands/data/Mapper.html). The application integrates digital map data along with other 
resources information to produce information on the status, extent, characteristics, and functions of wetlands and 
other resources. The National Wetlands Inventory, last modified on May 1, 2018, was reviewed to assess the 
location of the Upper Retention Sump relative to wetlands. The results are presented in Appendix B.   

3.2 Discussion and Conclusion 

The USFWS National Wetlands Inventory identified Morgan Lake (classified as L1UBHh) and four man-made 
ponds (classified as PUBFx) north of the Upper Retention Sump as wetlands; however, the Upper Retention 
Sump footprint is not located in wetlands. 

Conclusion: The Upper Retention Sump is not located in wetlands.

3 Location Relative to Wetlands 
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40 CFR § 257.62 requires that existing surface impoundments not be located within 60 meters (200 feet) of the 
outermost damage zone of a fault that has had displacement in Holocene time (beginning 11,700 years before 
present (BP)) unless the owner or operator demonstrates the an alternative setback distance of less than 60 
meters (200 feet) will prevent damage to the structural integrity of the CCR unit. 

4.1 Methodology 

AECOM reviewed the Quaternary Faults and Folds database maintained by the United States Geological Survey 
(USGS) as part of the Holocene fault search (USGS 2018). The Holocene epoch is the most recent subdivision of 
the Quaternary period and therefore any faults that have had displacement in the Holocene would also be 
included in the Quaternary period database. The Quaternary Faults and Folds database is the source for the 
faults used in the National Seismic Hazard Maps and contains information on faults and associated folds that are 
believed to be sources of M > 6 earthquakes during the Quaternary Period. AECOM searched the USGS 
Quaternary Fault and Fold Database for Category A and Category B faults in San Juan County, New Mexico. 
Fault categories are defined in Table 2. Fault categories A and B relate to the Rule; fault categories C and D 
describe less defined or non-tectonic features. 

Table 2 – Fault Categories 
Category Definition 

A 
Geologic evidence demonstrates the existence of a Quaternary fault of tectonic origin, whether 
the fault is exposed by mapping or inferred from liquefaction or other deformational features. 

B 

Geologic evidence demonstrates the existence of Quaternary deformation, but either (1) the 
fault might not extend deeply enough to be a potential source of significant earthquakes, or (2) 
the currently available geologic evidence is too strong to confidently assign the feature to Class 
C but not strong enough to assign it to Class A. 

C 
Geologic evidence is insufficient to demonstrate (1) the existence of tectonic faulting, or (2) 
Quaternary slip or deformation associated with the feature. 

D 
Geologic evidence demonstrates that the feature is not a tectonic fault or feature; this category 
includes features such as joints, landslides, erosional or fluvial scarps, or other landforms 
resembling scarps but of demonstrable non-tectonic origin. 

4.2 Discussion and Conclusion 

The USGS Quaternary Faults and Folds Database of the United States does not contain any Class A or Class B 
faults in San Juan County. 

Conclusion: No faults with Holocene displacement are present within 200 feet of the Upper Retention Sump. 

 

4 Location Relative to Faults 
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40 CFR § 257.63 requires existing surface impoundments not be located in seismic impact zones unless the 
owner or operator demonstrates that all structural components, including liners, leachate collection and removal 
systems, and surface water control systems, are designed to resist the maximum horizontal acceleration in 
lithified earth material for the site. Seismic impact zone is defined by the Rule as an area having a 2 percent or 
greater probability that the maximum expected horizontal acceleration, expressed as a percentage of the earth’s 
gravitational pull (g), will exceed 0.10 g in 50 years. 

5.1 Methodology 

The USGS maintains the Unified Hazard Tool website to provide access to the source and attenuation models for 
locations within the United States. AECOM utilized version 4.0.x of the 2014 Unified Hazard Tool to calculate the 
peak horizontal ground acceleration (PGA) with a 2 percent probability of exceedance in 50 years (USGS 2018a) 
for the Upper Retention Sump location. The Unified Hazard Tool result is presented in Appendix C. 

5.2 Discussion and Conclusion 

The PGA with a 2 percent probability of exceedance in 50 years for the Upper Retention Sump is 0.0748g. This 
value is less than the Rule-required maximum value of 0.10 g in 50 years. 

Conclusion: The Upper Retention Sump is not located in a seismic impact zone. 

 

 

 

5 Location Relative to Seismic Impact Zones 
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40 CFR § 257.64 requires that existing surface impoundments not be located in an unstable area unless the 
owner or operator demonstrates that recognized and generally accepted good engineering practices have been 
incorporated into the design of the CCR unit to ensure that the integrity of the structural components of the CCR 
unit will not be disrupted. The following factors must be considered when determining whether the area is 
unstable: 

1) On-site or local soil conditions that may result in significant differential settling; 
2) On-site or local geologic or geomorphologic features; and  
3) On-site or local human-made features or events (both surface and subsurface). 

Structural components include any component used in the construction and operation of the CCR landfill or CCR 
surface impoundment that is necessary to ensure the integrity of the unit and to ensure that the contents will not 
be released to the environment, including liners, leachate collection system, embankments, spillways, outlets, 
final covers, inflow design flood control systems. 

Unstable area means a location that is susceptible to natural or human-induced events or forces capable of 
impairing the integrity, including structural components of some or all of the CCR unit that are responsible for 
preventing releases from such unit. Unstable areas can include poor foundation conditions, areas susceptible to 
mass movements, and karst terrains. 

6.1 Methodology 

The location of the Upper Retention Sump relative to unstable areas was assessed by reviewing design and 
construction documentation and historic subsurface investigations. Information was reviewed to assess: 1) 
whether poor foundation conditions may exist which could result in inadequate foundation support for structural 
components of the Upper Retention Sump; and 2) whether areas susceptible to mass movement (such as 
subsidence, landslides, avalanches, debris slides and flows, block sliding, or rock falls) capable of impairing the 
integrity of the structural components of the Upper Retention Sump are present. 

6.2 Discussion and Conclusion 

6.2.1 Geologic Setting 

The FCPP is located on the western flank of the San Juan Basin, in the Colorado Plateau physiographic province 
in northwestern New Mexico. The San Juan Basin is a structural basin approximately 100 miles from north to 
south and 90 miles from east to west underlain by laterally extensive, gently dipping to flat-lying sedimentary 
rocks of Late Cretaceous age. The northwestern boundary of the San Juan Basin is defined by the Hogback 
Monocline. The Hogback Monocline is a structural monocline where the generally horizontal to gently dipping 
Cretaceous sedimentary rock units in the area are uplifted into a one-sided fold which dips steeply (approximately 
38 degrees) to the east. The resulting bedrock ridge approximately 3 miles west of the Plant is composed of 
younger rock units on the eastern flank and progressively older units exposed in the central and western portions 
of the Hogback. 

Karst terrain is not known to be present beneath the FCPP or Upper Retention Sump footprint based on the 
predominance of shale and sandstone in the area. 

6 Location Relative to Unstable Areas 
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6.2.2 Foundation Conditions 

The Upper Retention Sump is an incised CCR unit. As such, the subgrade consists of native soil. Based on 
AECOM’s experience, native soil underlying the FCPP consists of varying proportions of silt, sand, and clay in 
addition to hard weathered shale and sandstone (AECOM 2017). The hard weathered shale and sandstone within 
the Upper Retention Sump footprint appear to be competent materials based on nearby well logs (AECOM 2017). 

6.2.3 Areas Susceptible to Mass Movement 

The north and east sides of the Upper Retention Sump are higher than the west and south sides, which are level 
with the surrounding grade. The slopes above the north and east sides of the Upper Retention Sump are 
reinforced with Fabriform Filter Point Fabric Style 8-inch FP to provide protection against erosion of these slopes 
(see Figure A-3 in Appendix A). The slopes, which support road and rail lines, have performed successfully for 
over 30 years. Topographic and geologic conditions in the area do not indicate the potential for avalanches, 
debris slides, or other mass movements (not mitigated by the Fabriform erosion protection) that could impact the 
structural components of the Upper Retention Sump. 

As an incised CCR unit, significant settlements or horizontal movements along the top of the Upper Retention 
Sump are unlikely. 

Conclusion: The Upper Retention Sump is not located in an unstable area.   
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Based on the findings and results of the location restrictions demonstrations, AECOM provides the following 
conclusions for the Upper Retention Sump: 

 The Upper Retention Sump does not meet the location restriction requirement relative to the uppermost 
aquifer and is subject to closure per 40 CFR § 257.101(b)(1). 

 The Upper Retention Sump is not located in wetlands.  

 No faults with Holocene displacement are present within 200 feet of the Upper Retention Sump. 

 The Upper Retention Sump is not located in a seismic impact zone. 

 The Upper Retention Sump is not located in an unstable area.   

 

7 Conclusions  
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This report is for the sole use of APS on this project only and is not to be used for other projects. In the event that 
conclusions based upon the data obtained in this report are made by others, such conclusions are the 
responsibility of others. The Certification of Professional Opinion is limited to the information available to AECOM 
at the time this report was written. This report was written in accordance with current practice and the standard of 
care. Standard of care is defined as the ordinary diligence exercised by fellow practitioners in this area performing 
the same services under similar circumstances during the same period. Professional judgments presented herein 
are primarily based on information from previous reports that were assumed to be accurate partly based on 
knowledge of the site and partly based on our general experience with similar evaluations performed for similar 
structures. No warranty or guarantee, either express or implied, is applicable to this work. 

The use of the words “certification” and/or “certify” in this document shall be interpreted and construed as a 
Statement of Professional Opinion and is not and shall not be interpreted or construed as a guarantee, warranty, 
or legal opinion. 

8 Limitations 
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Appendix A.  
Construction Plans 
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qjeN e-R.AL No re s FOR l>ANi<. tRos1 0 N  fk0Tt:-C T 1 0N 

MATERIAL R1:qu1Rt:-MeNTS 

I.  STRUCTURAL fl<L MATeRIAL ro;, r,,,.HK Ef!OSION rl?OTt:-C TION NOeK SHALL l'>E­
AS Sf't:-Cl/'lf:D IN SECTION 6, / , /  or- srEClf'/CATIOIJ 7273 ,001 - 15 - 1 .  

2 .  fAP.,RIG fOR'AAINq MATERfAL SHALL l',e f'Al'>RlroRM f'/LTl!!:ll: T'r)tt.JT FA"-"'!C STYLI!: 
6' Fl" AS MANUFACTU/1.ED ey COJJSTRUCTION TECHNIC,UE-s ING, 
THE flL TEf< roINr ,.,,,,,,,.,c SHALL CONSIST Or 'DOUP.>Lt: - LAyt:-R /'ABl<IC NOVEN 
TO<ijl:'THER IN SUCH A MAIJN€-e AS TO rRov,oe /'I1.TE:R roJNTS ON ErgHT (8) 
INCH CEN7t;:RS fO"- TH& RELi&/' OF A,JY HYOROSTATIC U/'LIFT r>tE:SSURES. 
l!Jf>IVIDUAL Mill W/DT>f f'ANELS SHALL 1M: WT 7V SUITAJ':,/.E LENfoTH A/ID THt:- r>JO LAYER'S 
Of' /"ABRIG SEP'A/lATf:/.Y ./0/N:ED EOS,c TO E:Dq!: 1>y Ml!>',>JS OF NYLON Oil: ,rJl:IESTEll TH/lEAD, 

3. (iROUT SHAU CO!JSIST OF A M/XTURf: 0,.. l'ORTLAND CEUt:NT,f'INE- AqqREq,;> TEI 
AND !NATER SO f'ROf'ORTIOf.JED Al.ID U!Xf!'D AS TO f'l'OVIDE- A l?E.ADILY 
ruMFAF!>LE: SLUl"Ry. ADMIXTUIU':S A/JD/OR A ,-OZZOLAf.J MAY P.,e, USt:-D 
WITH THE- Al7ROVAL Or TH!!' CO/.JTl<'ACTO/i!. P'l!' H,4RDt:-JJ!!'D (il?OUT SH4LL 
EXH/"-IT A MINIMUM COMf'Ri:SSIV!:' ST7Ut-16;TH or =oo PSI . AT 28 DA'/S, 
>IHl::N �1/,/e:/.JS ARI!: MADI!: Al.JO T'eSTED 1/J ACCOR:,DANC!!' WITH THf:­
f"'OVI SION S OF ASTU C-5/ AND C-8q , 

4 , GEflTIFI CATl::S 0,. CON,.0-AMCE 1"0/l. THE ,.Af!>RIC /"0/(/,,IIIJ(i/ MAT!:RIAL Al.JD fiili!OUT 
MIX DESl/i',JJ SHALL e,e SUI¾/( TTE:D w THE' GOMTRACTOR fOI? REI/IE'N r,,I0R 
TO COMM!!'JJCIJJG, NITH WORK, 

5, FAl'>RIC FOl<OSITY IS ESSENTIAL {OR THE: SUGCESf'UL {:XE:CUT!Of.J Of- THE NOl<K, 
THe" 5€.J�COMT�Acro� 5HAll Df:MONSrRATE- TMF: Sf.JITAP.>ILJT'r' or tHi rAIYllC 
D<-Sl<!;JJ BY f/,JJECTIJJG/ THfc 7'1?0FVSED o,flOUT MIX INTO 11,• DIAMETE'R SL=ES 
UIIDf:R p;,essURE' OF 10 TO 15 f'SI, NH/CH SHAI.L P.,(:- MAIN TAIME'D ey 
J,ieAJJS OF AIR f'Rf:SSURE: OR A STA,JDptPI!: f'OR 10 MINUT!:S, THI: SLeE-VES 
SHALL P.,{: CO/,JfTRUCTE:D 01" A SIIJG,LE: LAYEi? 01'- FILTER FOrJJT FAIMJC, TEST 
C:yt_fJ.JDf:RS, J'2 lOJ.J(:,, SHALL I!>� cur f/tOM eACH sp�,M�AI AND TES T�D IA./ 
ACCO"-DAJJCE JV/TH ASTM C - ,q , 

"'· THE A Vt:-RAG,E- COM/"Ress1ve:- S7'Rl:Ne, TH Or l"A"-""ro"M CAST TEST GYL!NDERS, 
AS Dt::SCl?l?.>eD IN !Tt::M S AP.>Ove,, SHALL 1>1!" AT Ll!AST ?OY, HIG,HE:"- AT 
Se-V/:N (7 ) DAYS THA N THA T  OF COMrANI0N TEST GyLrNDe-<eS UADE- I/,J 
AC_CORDANCE WITI-/ ASTM C - ?>I, �ND NOT LESS THAN ZSOO PSI, AT '215 Doys. 

7. IMMEDIA Tl:LY fOLLON!N6/ ,t,:;ce, PT 0,.. f'ABRIC ON THE JOP.,S/ re-, f'Al:,RIC 
SHALL l!>E INSPE:G Tl!"D AND STOl?l:D //J A CL{!A>.J AND DRY AREA , NHEl<I:' IT 
WILL NOT P.>E: SUP.,JECT TO lvl!:'CHAN/c;AL DAMAqE- Oil. EX!'OSUl?E TO 
MOISTU/l.E

I 
OR VtRe-CT SUNL!qHT UNTIL /N5TALLATf0/J Of THC: f'AP.>R.IC.

"· MATERIAL SUP.>STITUTIONS .SHALL !,JOT l'>E MAO£: /VIJ'HOUT oaTAININfii srey;,tIC AP/'ROVAL 
f',lOM THE- COi,JTl?ACTOft f'/l/01? TO COMMe>JCJNq Nil>{ THt:: NORK . 

I, THE SU!SGONTRAGT0/1. SrlALL COJJSTt,UCT TE-M!"Ol'ARy trAMPS TO THE- NORK 
ARE-AS AS Rt,qu,ReO 10 ACC.0Mf'LISH ALL l'HAS�S or THC' NOi/i<.. . 

?, P.JA/.JK EROSIOAJ rROTECTION WORK SHALL NOT t,F: DOI-JI!: NH/LI!: THE- /U.ILR.OAD 
IS Of'E"AT!fo/'o, OR f'l</0/t TrJ COMPLETIOJJ Or THE- ASH HAUL ROAD rA II/NG, AP.,OVE- THE 
EUl>ANKMEI./T. TH/:' SLl�OJJTRACTOR SHALL Nor,rY THE: CO,.,Tl?ACTOR 01" 1-115 INTf:/,Jf 
TO P/tOC!fED N!TH WOl'K SUFFrCtl!:NTLY /NAOVAJJCe so THAT THE NECESSA/ZY 
AR/?ANqEMENTS CAM � MADI':-, 

3. NHel?E /1.c-MOVAL Of- 1'ALLAST IS REqUl�D JV /'ACII.ITAT(: e,t.CAVATION or 
THE- f'AP.,RIC TREMCH ALOJJ(i THI':' TOI' Or THE- t'A!L /i?OAD l!,,f?.,AiJKMfflT

1 

THE "/j,,>LLAST SHALL aE" l?ESTORE-D Tr7 ITS ORle,IAIAL COJJDtTION UPOJJ 
COMFLET/ON Or TH!!' NO/itK:. 

4. THE- SU!SCONTRACTOR SHALL REMOVE, REPAIR ,tlND I?/:' - IJJSTALL THI':- EXISTING, 
r,�NCE- A).JD D/l(CCT /!,L/KfAL G,ROUNDJAJC. Cll/J:JL�, AJJ-,itCH r.>O!rD�ll .,->-(E- ASH 
HAUL ROAD ,ti/JD RAILROA D l!:M/'!,ANKMf:NT AS l?EQUIReD TO l'l':J<MIT f'l?O�/':R 
!MSTALLATION Of" TH!: e.AAJK: EROS! ON !'l'OT!:'CTION sysTl!:M. 

s, fA JOftlC MA)' P.,(: cur A/JD f!ELD SEWN AROUND THE- (:XISTING, ft:JJCE: 
f'OSTS ANO POLe- fOUNDA TI ONS AS f(t:C/Ull?ED, 

EAR[HIVOf'K 

I. ALL SIJR{'ACE aJAL ANT) LOOSf: SUJl,f'ACE MAT/!:RIALS SHALL 61: COMPLl!:TELY l<t:MOVeo 
fROM THE e:X!ST/NC, E:Ml>AIJl(t,,/f:1,J TS f'fl/01?, TO f'l?ocee-0,1.JG; NITH /3ANK 
l!:P.OSIO>.J rROTECTiON NORK. 

l1. ALL suRfAce-s TO � ne:oTecreo SHALL. 75E: rrzerARt:D , JJE:ATLY Dl?esse-r, 
AND <,ltAO!:D' ro A KE,(J,SO�l'!>lY SMOOTH AND UN!fOflM SUR/'"ACE­
CO/.Jf'ORMIJJC, TO THE SLOfES ANZ) £:Lt:VATI OJ.IS SHON>.J ON TH� !>RAWIN(i/S. 

!l, WTS A,JD /"ILLS SHALL 13/': MADE: AS f(E-QLJIRED so T'iAT THe F.Qrll!C fORMIN$ 
MA Tf:l<IAL CAN "-'1: POSITI ONE'O OVER ]'Hf:' SUJ<f'ACeS 70 l'>E" f'l<OTE-CTl!:0, AND 
frLLEO WITH A PUMPA'!>ll!: SAND CEMf:M T l!iROUT IN SUCH A WAy AS TO fOt'M 
" STAl!rLt: MllT Of' UNlfORM >✓l!:JqHT AND COMf'i 6fURATrON. 

4, THE AS,f HAUL ROAD £:Mf,A;.//(ME'>JT SHALL l!rE CON7'MUOUSLY /!,t:>JGHf:D 
OVER THOSE AReAS WHERI!: {'fLL IS Rl!:QUIRED. P.,e,..JCHIIJ<f/ SHALL I'>!!' Of' 
SUf'f'/CleNr WIDTH TO f"'OV!1'fc A STAP.>Lf: SU"-nACE- AND ro i'ACILITATE­
,.,,0,.EI? f'LACc"ME-M T AklD cow1rAGTI O>.J Of' STRUCTURAL FILL MATEl'IAL AS 
THE FILL IS 1!,ROUt; l-{T ur IN HORIZONTAL LAYERS , 

5. ST/1.UC'{Ul?AL l!,ACK{'/lL SH"LL I'>/!!: PLAG/:0 IM HORIZONTAL LAYf:RS NOT 
l!X.CEe:D/,Jq l:I6/HT (8) IJ.JCHE:S //J 7H!CK,/Jl='S S ,tl/,JD COMT'ACTf!'D TO AT 
UAST NINf:7Y-ffV/': ('15 )  ff:t,CE:NT OF Tl-It:- MA)(}MUM MODlfIeD Pf'.OCTOR: 
Df!/,JSIT'( IN ACCCRDAt-JGt:- WITI-/ A STM , D- 15$1, 

I,. Al.£. PUTS AND 5URrAc� /Rff..t:-qLJL.A�l r1e-s ALON� THI=' E;X.JSTING, /(All.�OA'D 
EMl'>ANKME:1,JT THAT A/et:: DEE:Pl:R THA,J SIX (G) INCHES SHALL U' f!LLED 
IN AIJD CCIM�At:7£D TO PROVID& VN/,:'O�Nf SUPPORT fll'O;t THE 
t:Ae�trORM �ROS ION P�TECTION S YSTC'M -

A!sTNORK ONT, 

7, THE SUf.>C{)J.JTRACTOR SHALL l!Xt:-RCISE- CA,tt: /JJ EXCAVATINq TOE- TflE-N<,HE-5 lw THE: 
'/TCINIT)' 01'- EXISTIMq f'IJLt· fOUNDAT!ONS Al.JD SHAU l't'OVIOE: AIJY fl:M/"Ol?All:Y 
SHOR/I.JG, OR P.>RACIN(i RcQUIRED TO EIISUl'l':- SAFETY l)URINq COJJSTRUCTfON. 

c!,. THe" /"INI.SHe-D SLJRrAc�s TO 1'f: r"ROT!:CT;eO SHALL f1AV!: A �OU(iH ��ADE-0 , 
Al"l°E-.ARANCe-. Ai.l SH�P ?ARTICLe.S/ N>-l1CH COULD rt./NCTURI: THE- FA?J,fQC SHALL 
P.,/':- l'l:'MOVl!:O , 

I ,  'f'l{IOR TO (il?OUT /JJJE:'CTfON1f"'/31'IC rAJJEt.S SHALL l3e f"(JSITIOJJ!:D IN THE/le 
DESl(jNATE'D L(JCATIOJJ AS SJ-/ONJJ OIJ THE- 1),<:AWIN e, .  

Z.  t;ROUT STOPS SH'1lL � I/.JSTALL(:D /'AJ:!ALU:L TO MILL l'ANEL WIDTHS A T  
l'Rt!DE-TERMINED IJJTe:RVALS TO l?Et;ULA�e- THE f(.ON OF FLUID qROUT, 

3 ,  l'ANELS SHALL P.,!;- ./OIi.JED TO<'iETHE-R f:DG,E ro E1'? t,y f'l�D S/!:WtNt; THE 
P.>O!TOM LAyEfl. Or fAP.,J<IC TO,;ETHE:R AND l'fE TWO ror LA'f'E-"S Of' FA/SRIC 
TOt;ETHe�. f'A/,JELS MAY l!>I':- ,o,JJeD TOtiiE-THe-R "Y ue,,Ns or F-ACTORy 
IJJSTAUED ZIFPE-RS . 

4, If' CONVl!:JJTIOJJAL JOIN!N(i Of" 7'ANt:-LS IS !Mf'R.AGTICAL
1 

TH.,Y MAY l'>E­
OVE:RLA!"f'l!'D A MINIMUM Or TNO fef:T l'�Dll,J6j APrROVA L ey 7'1-1{:' COJJTl<A CTOR . 
IN J.JO <:<,SE NILL StMru- l'>UTT .JOll•ITS r.,e-rwf!:l!:JJ rANE:lS 131!: Pf:l'MI TTl:'D, 

5. fOLLONINq T'ANEL rLAC!:Mf:1,JT, qR'OUT SHALL !SE: INJt'C Tf:D IS[:TNE£:,J THE 
TOP AAJD P.-rOTTOM lA)'l!:RS Or /'A'5RIC IJ.Jl'-LAT/Nq THE IW,,l'IC RNETMEJJT 
TO RE-COMMENDt:'D THICK/JESS, 

f; .  THE' f'A/$1</C !"4'-'t:LS SH4LL P.,E- CONSlf)e-R!:t> f</LLY FILLED IVHt;N � 1/,JD/VfDI./AL 
NODULfcS, P.>e:TNt:l':N f"ILTE-K l'l:)11.JTS All!: A!'f'ROXIMA TEL'( 5 IMCHES IN DIAMETl!:R 
AND THE- AVERAliE- J?flCl</.Jf:S S l!>eTWE!:N TH& TOP AND 1:>0rTOM LAyE:R. 01'­
FA/!,l?fG IS AF!'ROXIMATE'LY 3l,z • TJ-1ICK. 
ON/!: (1) C/JP.,/C YARD Of' <,ROUT SHOULD COVt!R AT'PR'OXIMATELY 7/; SQ. fT, 
OF rA/31?/C ARE-A NHf:N FULLY FILL!:O. 

7, Tl-IE- :SU!',COM Tl'ACT0/1. SHA LL S!J"-MI T Nt<lrTf:N fNSTALLATION P"OCl!OUl<t;S 
{'OR 12(:-Vl/!N l'J( TH!: C0"1fl.AGTOR PRIOR TO COMME-NCINt; WITH AN'( NOl?K. 

6, fOR Tf:CHl,JIC"L ASSISTA>JC& CONTACT W/.JST�UCTfOIJ TE-CHNIQUE:S INC. 
,t1T (Zt(;) llr'Z3 - OG?"f , , 

G,RO U T  TcsT 

, .

I. IN ORD!cR TO Cf:RTlrY THAT THE qllOUT MIX DESltijN MEMS P-,E MANUFAC,UtzEg S 
Sfl:CIFICA TION l?cli/.Ul�MENTS1 THl(Et; (,) COM/'AN/OJJ TEST cyuNDEfl'S SHALL P.,f:­
MADE AND Tl=STl::D INITIA<Ly PK/OR ro COMMENCIJ,Jq WITH (jROUT IAISTALLATIOW. 

2 .  THfl!:t:- (�) /-A/ORI FORM CAST TE-ST cyLINDt:RS SHALL & E- TAKEN Al.JD Tl!STl!:D NOT 
LE:SS THAN f'NICE A DAy (1.f:, O,Jf:- IN THI!: MORNI,Jq AJ.JD OJJE: IN THe<• 
AFTcRJJOOf.J), NOR LESS 7'HAIJ O/,JCE- !'O" l!:ACH ?5 cu.y, Or 9ROLJT l"lACE-D, 
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Appendix B.  
National Wetlands Inventory 
Map 



Upper Retention Sump

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

Wetlands
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Estuarine and Marine Wetland

Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond
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August 4, 2018
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This page was produced by the NWI mapper
National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.
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Appendix C.  
Unified Hazard Tool Summary  



Unified Hazard Tool

 Input

code reference documents covered by the U.S. Seismic Design Maps web tools (e.g., 
the International Building Code and the ASCE 7 or 41 Standard). The values returned 
by the two applications are not identical. 

Edition

Conterminous U.S. 2014 (v4.0.x)

Latitude
Decimal degrees

36.68722777777778

Longitude
Decimal degrees, negative values for western long…

-108.47719166666667

Site Class

760 m/s (B/C boundary)

Spectral Period

Peak ground acceleration

Time Horizon
Return period in years

2475

Page 1 of 2Unified Hazard Tool

8/4/2018https://earthquake.usgs.gov/hazards/interactive/



 Hazard Curve

View Raw Data

Hazard Curves

1e-2 1e-1 1e+0

Ground Motion (g)

1e-5

1e-4

1e-3

1e-2

Uniform Hazard Response Spectrum

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Spectral Period (s)

0.00

0.05

0.10

0.15

0.20

0.25

0.30

Spectral Period (s): PGA
Ground Motion (g): 0.0748

Page 2 of 2Unified Hazard Tool

8/4/2018https://earthquake.usgs.gov/hazards/interactive/
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