
Mr. Jim Griswold 
Chief, Oil Conservation Division 
New Mexico Energy, Minerals and Natural Resources 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505

Re: C.K. Disposal E & P Landfill and Processin Permit Application Review

Dear Mr. Griswold:

As per your instructions, I have^reyiewed the plans ari<lfrSRecifications and 
associated calculations of the C.K.,Disposhl|E & P Landfill and^Rrobjssing Facility 
Permit Application for its engineering content, completeness, and accuracy/ifi accordance 
with NMAC 19.15.36 and/or applicable federal standard's and guidelinesx^ana generally . 
acceptable engineering practice.^fHe/engineer of recordNfor these specific portions was

♦ ... - .. v..Parkhill Smith & Cooper (PSC). Coritainedjherein are miy/observations and comments.v.; <-v

sisste
vVaW*-.

General:
It is my^professional^opinion^that^tjie^engineering detailed in the permit 

application and calculations provided forithejlahdflll component meets or exceeds the 
regulatory requiremerits^establjshed by the^ew Mexico Energy, Minerals and Natural 
■Resources^Depjrtment'i^MEMNRD)^Oil Conservation Division (OCD), except as noted

*;• .fltf^Upori request|b^this'!reyiewer, detailed-engineering calculations were provided by 
:'PSG^asia 'supplemenlallAttachifienyVI: Engineering Design Calculations for the landfill 
component^the C.K. Disposal E^&|RJLandfill and Processing Facility. The engineering 
calciilatidh^were well-organized anaiwritten in a logical and concise format that made 
the review of^the engineeringfcontent and subsequent calculations straightforward. The 
procedures and|methodologie| used by PSC for specific calculations and analyzes are 
well-established fornandfijl|design and accepted within the engineering community. Use 

, of,various engineerihgvformulae and assumed engineering parameters or coefficients was 
referenced within respective calculations. The magnitude of each engineering parameter 

,or coefficient used was deemed reasonable and in-line with generally accepted values. 
This review focused on the overall design for the landfill component and associated 
engineering calculations. Additional aspects of the permit application were reviewed 
with respect to the liquid processing and stabilization and solidification unit processes.

Permit Plans:
Attachments A and B: General Facility Maps and Site Drawings and Attachment.: 

and Engineered Design Plan, respectively, were reviewed. The elements of design 
presented were quite detailed, specifically with respect to landfill component. No design
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issues were noted as per the site layout and existing conditions, base grade and final 
grading plans, cell cross-sections, liner and final cover details, leachate management and 
leak detection details, stormwater management elements, as well as in the specific details 
related to the processing area layout, tank receiving area liner system, evaporation pond 
layout, evaporation pond liner and leak detection system, and stabilization and 
solidification liner and leak detection system.

Two specifications were noted on drawing C-501 for the reinforced GCL used on 
the sideslope versus that used on the floor of the landfill as per specifications Section 
02240 (not included). Section 1.10 NMAC 19:15.36.14C: Liner Design Specifications 
does not indicate the use of two different reinforced AGCL for liner construction.

' Attachment C: Liner Construction Quality.Assurance;Plan|;Section 2: Geosynthetic Clay 
Liner did not address this dual specification. Attachment F: Geosynthetic and Pipe 
Document provides product specifications_for a GSE-Beritojiner® EC GCL.

Attachment B: Engineered Design Plan,-vbrawihg .'Gf505 indicates a 6 in gravel 

overlay on the 60 mil HDPE liner for the receiving tank linercontainment. A geotextile 
cushion , should be considered to prbyideyfpuncture Tesistance^protection • for the 
geomembrane should the receiving tank areaT>e a high-traffic area witH/dynamic loading.

Based on a review of the plans and specificationsjprovided, it" isjmy professional 
opinion that the design represents a state-of-me^rt^cdnsensus practicej-for landfill

engineering.

Volumetries:
. The capacity analysis.and materials balance, for thedandfill cells were provided
based on a cut and^fij]vana|ysis. The eyaluationfappears reasonable based on -the stated 

*fill area; excavatipmpf futurejcells; waste^atxeptance rate^aily cover requirement; depth 
.of protective, intermediate, andlfinal cover;fand perimeter berm requirements. For soil 
.‘daily, cover, an assumption of 20reductionlih airspace is typical for this size of landfill
abased'onidepth,of.daily\cbvenandiconfiguration>of the daily cell. The material balance 
calculatiohsiihdicafe,a net excess of soiLremairiing (27 %) after anticipated construction 
requirements. Based?ion these^volumetriclestimates and a range of waste receipts,
adequate site life capacityvhas 6een>incorporated into the facility (39 to 115 yrs).

' X? '!V
• , X-X*Settlement::?

• The analysis examirieatfoundation soil settlement via elastic settlement and waste 
settlement through^primary/and long-term settlement, as well as final cover settlement. 
Elastic settlement was .included for foundation settlement based on the presence of silty 
sand (SM) type soils takenTrom on-site samples. Borehole data for BH-l and BH-2 was 
included in Attachment G: Hydrogeology Report. These data were reviewed. Geologic 
cross-sections C-C and D-D were included in the attachment showing BH-l, BH-3, and 
BH-5 and BH- 2, BH-3, and BH-4, respectively, with respect to the landfill base grade. 
Data for BH-3, BH4, and BH-5 were not included in the attachment.

The overall settlement and subsequent angular distortion between various points 
within two cross-sections (A-A’, and B-B’ as shown on Attachment B, Sheet C-105) were 
determined based on an overburden loading using a conservative approach for selection 
of key parameters and coefficients. The resultant maximum change in design slope, was . 
calculated for the liner, leachate collection pipe, and final cover and contrasted against



performance standards for each respective design element. These calculations were 
reviewed.

The calculated angular distortions are negligible throughout the landfill base; 
therefore,.foundation settlement is not a design issue. The minimum design slope on the 
landfill floor perpendicular to the leachate collection pipe is 2.0 %. The minimum design 
slope along the leachate pipe is 2.0 %. Note that the angular distortion calculations 
provided'list the design slope as 2.5 %. Attachment B, Sheet C-105 shows these as 2.0 %.

Primary and secondary settlement of the waste was based on a single waste layer 
of maximum thickness at point locations within the above two cross-sections. 
Compression indices used for settlement estimates reflected a rather incompressible 
waste 'matrix. Documentation of the composition of^thev landfi 11 waste stream was 

requested to confirm this assumption. Information was'/provided by PSC. The primary 
compression index was based on a waste matrix similarToTa'SM type soil at 80 % relative 
density with a secondary compression index taken as'ohe-thinl^he primary compression 
index. This effectively makes the waste matrix' incompressible. Given the types of 
accepted wastes (contaminated soil and drilling muds) and secondary generated bottom 
sediments processed through stabilization and solidificatioh]fUhe degree of 
incompressibility seems justified.

Total waste settlement over 30 yrs was estimated-to-be 1.2 ft, which would have a 
nominal impact on surface drainage^and integrity,toPTinal coven Final^closure cap 
settlement and angular distortion^wi11 ^typ^icaIly.. be %hegjigible for the thicknesses of 
earthern materials used in final cover. Thefcalculations^presented confirm this rule-of- 
thumb presumption.

It is my professioiial^ accurately reflect maximum
settlement conditionsfthat wiil|be experienced^wi’thin'tne|iandfill infrastructure based on 
the assumptions used^and thatisettlement should not adversely affect the performance of 
the landfill as per effective leacnate collection and surface stormwater control.

if, W
Slope StabilityAnalvsis:

'^Simulationsxwere evaluated for criticafslopes (east and west) within the east-west 
.V cross-section under stati&and seismic loading. The modeling software Slide® was used. 

This .reviewer has this software ‘and^js familiar with its use to evaluate slope stability. 
Both Bishqp^and Janbu Simplified "stability methods were employed using a circular 
failure analysis:^Program print-outs were provided in Attachment M. These results were 
reviewed. The‘"'assumptions|used for all materials and layers within the cross-sections

’ (strength -parameters^unitjweight, cohesion, friction angle, etc.) were considered 
reasonable and in-lineitnisltype of stability analysis.

The peak ground- acceleration (PGA) for the site was 0.116 g (Attachment M, 
Appendix C). The horizontal seismic coefficient was conservatively set at 0.8 PGA; the 
vertical seismic coefficient was set at 0.5 PGA. Typically a pseudo-static analysis only 
uses a horizontal seismic coefficient to mimic seismicity loading. Static FOSs for both 
east, arid west slopes of the east-west cross-section were approximately 2.5; whereas 
seismic FOSs.were approximately 1.9. This is above the typically accepted FOS of 1.25 

- for outside slppe stability.
.. • . It is my professional opinion that adequate stability analysis has been performed
• by PSC and that the respective cross-sections would be stable under the stated conditions.-



Materials of Construction Compatibility:
No comment is needed as the geocomposite, HDPE geomembrane, geotextile, 

geosynthetic clay liner, and HDPE collection pipe specified are industry standard 
materials of construction for landfills. Attachment F: Geosynthetic and Pipe Document 
provides compatibility information.

Pipe Loading:
This.section examined ring deflection and wall buckling for a 6 in Schedule 80 

PVC and ring deflection, wall buckling, and wall crushing*for a 6 in SDR 11.0 HDPE 
leachate pipe. Two loading scenarios were indicated0E) live load using landfill 
construction equipment, and 2.) dead load using a maximum static lift for the completed 
cell. Note that the dead load is generally the controlling(5es|gn over equipment loading 

as subsequent calculations demonstrated.
The methods used for evaluating pipe?peff6rmance followed standard practice. A 

.. modified Iowa formula was used for ring-deflection with a designvyertical static load. 
.? The resultant ring deflection is acceptable ToWthe stated loading condition with a FOS of 

3.7 and 1.14 for the PVC and HDPE pipe^respectjve]y;j\Note that a.hole perforation 

diameter of 0.5 in was used versus£375 in as specifiedjin>r. l5 NMAC 19il 5>36.I4.C(5): 
Leachate Collection and Removal'Systemand 0.5sinrdjameter as in Attachment B, Sheet 
C-502, Detail A-4. The FOS forwajFbuckling was 13!6j>fpr the PVC pipe. FOSs for the 
two^ remaining aspects of pipe loadingv(wali buckling f6s|L88) and (wall crushing FOS 
1.64) for SDR 11.0 HpPEwere also'acceptaB le./'h-_ ’

ji our\ i i.u nurL wcic aisu acccuiduic.
It is my'professipnaKqpinion that PXVC and; HDPE pipe of stated specification will 

le overall^erformancefstandards'ToCpipe^loadirigJlinder the dead loads and livemeet the
loads anticipated'afthe C.K. Disposal E &‘'PLandfill and Processing Facility. 

Rairifall.andAVind SoiFErbsioh-Eoss:>> -
- ---;.............. ....... .... ;------------_____-----■ <vr*^l^he:ReyU^Uriiver|ai(S6il Coss.Equatidn^RUSLE) and the Wind Loss Equation 
‘ (WEQ)^.Ayere usedTespectivelyi to^estimate thetsoil erosion from rainfall and wind for the 

.' closurelyerieef. The reviewer isTamiJiar with both of these procedures used by PSC.
^^rpview of the erosion losssprocedure and calculations for the WEQ equation did 

' nqt'indicatejany unusual specificationlof input parameters for 1, K, C, or V.'based on the 
■ ,^stated conditionsjSf the site|and'a loamy soil texture. Wind rose information was taken ■ 

■‘ from the Hobbs*L'ea County/Alirport indicating south wind dominance. This was used to 
./ estimate.’the longest-Windffetcn across the site (L = 2,300 ft from southwest to northeast) 

‘’■.. for input into the'WEQggffie wind erosion loss is estimated at 1.2 tons/ac/yr acre based 
on the longest unsheltered wind fetch for a C = 150, I = 134, and K =1.0 (no wind 
break). Values for C and 1 were taken from the National Agronomy Manual for New 
Mexico and a SM type soil, respectively. An equivalent vegetative cover (V) was based 
on a native and drought resistant seed mix and mix rate yielding an estimated 1500 lbs 
per acre vegetative cover. This wind erosion rate is below the target soil loss of 2.5 
tons/ac/yr.

Rainfall soil erosion was based on an assumption of a silty sand soil and a 50 % 
vegetative cover. A cover management factor of 0.06 was estimated for rangeland using 
the method of Haan, el al. (1994). This reviewer has used the same procedure to estimate
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this factor. The soil loss for the stated slope lengths (1266 ft top slope and 400 ft 
sideslope), rainfall erosivity (45). and soil erodibility (0.15) is 0.19 and 4.32 tons/ac/yr, 
respectively, for the 4% top slope and 4H:IV side slope. Rainfall erosivity was taken 
from the NRCS Agricultural Handbook #703 for the site area. Soil erodibility was based 
on the on-site soil texture. The estimated soil loss was verified using the reviewer’s in- 
house RUSLE calculator. This rainfall erosion rate is below the target soil loss of 5.0 
tons/ac/yr.

Note that with 50 % cover and 50 % plant residue in contact with the soil surface 
for an established grass, a C factor 0.06 may be reasonable to assume based on guidelines 
from the NRCS NEH Chapter 3. This is contingent upon establishing a stable vegetation 
cover over the sideslopes especially, which depends uponfgood germination and adequate 
moisture.

Attachment D: Final Cover Quality .Control PlanMiscusses the soil erosion layer 
and establishment of vegetation. 'Table D.4[ Hsts/ihe'seed mjx?and rate. The statement, 
“Structural Best Management Practices (BMP) and an effectivejvegetation plan will aid 
in erosion protection” is provided in the^riarrative. However, atformal erosion control 
plan should be included in the permit application, Attachment Enclosure and Post- 
Closure Plan for review to consider adequacy^Eproposed^BMP methoasjto remedy this 
issue.should vegetation not be established in a timejy^and’sustainable mariner, especially 
with the site-specific soil on the'i4:1^H:V sideslopeVfmal grade. Specifically, the plan 
should address with sufficient detaif erosion controlmethods that will be employed and 

demonstrate how the applicant will ^inhibit; erosion.* Attachment L, Section 1.2 Post
closure Plan indicates, “Activities moy^includefegrc^ingfplacement of additional soil, 
seeding, and repairfqf)ewsipn control features. 0r.pP/Q\ofvegetative natural cover must be 
"achieved)”. Attachment B,' Sheet G-005^as several informational notes relating to BMP; 
however, these do’inqt addressjsoil erosidn./^Sheet G-OOS^does contain a drawing of a 
fabric silt fence. Landfill cover/drainage plaris (Sheet C-103) contained in Attachment B 
and in Attachment J: Drainage|Stud^^Ejgure Jf!7£do not show any structural BMPs related 
to soiffef6sidii¥control along the v4H:lMvSideslope where erosion would be more
. '■*&%.. "Villi', r
pronounced. ''■&?% '-«•>

•N^U.is my professional opinion that the soil erosion estimates provided accurately 
reflect^potential soil loss|atthe sitejbased on the1 assumption of established vegetative 
surface coverage.

-Tensile-Stress Xnalvsis:

This sectioh|examir)Wtensile stress in the.geosynthetics during initial .placement 
of protective soil andjwaste lifts via a resolution of shear forces within-the layered 
system; tensile stress in* the geosynthetics during placement with equipment loading;, 
anchor trench pullout of the geosynthetics under tension applied by the waste fill; arid 
geosynthetics slippage and subsequent tension via a method of active and passive wedges 
at' fill depth. The analysis and procedures used are standard engineering analysis for 
landfill application. Strength parameters assumed for each material of construction and 
the respective-interface were reasonable and documented by literature citation'.. Each 
FOS was checked based on the design configuration specified and engineering 
parameters used.

o



The free body diagram for calculating the shear forces upon filling assumed a 10 
ft lift and 2 ft PSL. The resolution shows that the 200 mil geocomposite is in tension. 
Based on a correlation between CBR puncture strength and wide-width tensile strength 
for the 8 ox/yd2 geotextile fabric sandwich over the geonet core and geocomposite 
thickness, the FOS is 1.87. Wide-width tensile strength values are typically not specified 
in the-manufacturer’s specifications, only grab strength. This estimation method by 
Koerner (2012) is standard practice. The remaining layers below in sequence are not in 
tension.

Under equipment loading by, a D6N bulldozer during placement of the protective 
soil layer upslope (4H:1V) for a maximum unsupportedflength of 70 ft and soil toe 
buttress, the generated tensile forces were less than .the,'resisting forces (negative tensile 
stress in geocomposite). The analysis shows that equipment loading does not exceed the 
resisting forces; therefore, the liner system is notjmtehsionginder equipment loading.

The anchorage capacity of the L-shaped anchor trencjpwas based on the interface 
friction between geocomposite and backfill^soifand GCL andfundrained subgrade soil' 
The anchorage provided is above the ultimate^geomembrane tensile strength based on 
allowable 'stress and geomembrane thickriess^and, therefore, would^represent a rupture 
mode should the stress be mobilized for a sirigldgeomembrane liner. Given the interface 
friction angles provided in the calculation, the^mobilized>interface would be along the 
geocomposite/textured primary iHDPEJjner (miniirium^friction angle) witn the resultant 
stress realized in the geocomposite3n6tjin;the primary'HDPE liner. Rupture failure of the 
geomembrane should not compromis^,the*integrity of the’iprimary HDPE liner.

A waste fill cross-section for^a^trarisiational failure^tnalysis considering active 
and passive waste^veclges^w^ providedfwith the'Tequested calculations. The estimated 

- passive wedge ^weight forjHthe configuration>^exceeds>the active wedge weight. 
Additionally the.interface friction angle for the floor (passive wedge) is higher that the 
sideslope (active wedge). .Witnjfthe stated‘conditions, the calculated FOS of 2.75 was 
^eterrmned^.^

/CThe^associated tensile stresses^and, F.OSs were verified based on the given 
assumptions."- It isNmy^professipnal opiriioruthat the geosynthetics specified for the liner 
desigmwilPmeet or exceed regulatory performance standards for tensile strength.

Minimum EinerThickness:l|i
A minimum liner thickness was determined based on design overburden and a

- . ZZir-.ii . • . .. _ ® .. .

worst-case scenario, of subgrade subsidence of a single geomembrane liner using the 
• method of Kornen(?0Q5) JlGiven an'allowable liner stress at yield, a FOS of 1.1 was 

determined for the specified bO mil HDPE. This analysis does not account for the multi- 
■ component tensioning in the sequenced liner system and waste arching that would occur 

under'a catastrophic subgrade failure. Thus, the analysis represents a conservative 
approach. It is my professional opinion that a 60 mil primary HDPE liner is'adequate 
thickness^

Geonet Compression:
The thickness of the geonet was estimated based on design overburden and a 

reference compressed thickness of 0.1 in at a loading of 20,000 lbr/ft2. The'compressed 
thickness after design loading was determined to be 0.138 in. A commonly accepted



c

FOS of 1.5 was applied for geotextile intrusion, creep deformation, and chemical and 
biological fouling. The manufacturer’s transmissivity, corrected for the FOS, yielded a 
saturated hydraulic conductivity (Ksat) of 10.99 cm/s at compressed thickness. The HELP 
modeling (discussed later) used a Ksat of 10.0 cm/s. It is my professional opinion that the 
geocomposite under design overburden will provide adequate conveyance of leachate to 
the leachate collection system.

Geotextile Retention and Clogging:
A commonly applied relationship for apparent size opening (AOS95) for the 

specified geotextile was evaluated against the dss of the^onsite soil. This metric is to 
evaluate soil fines intrusion into the geotextile that^encases the leachate collection 
aggregate. The AOS95 was determined to be acceptable'jjTypically a minimum geotextile 
porosity of 30 % is also specified to prevent clogging.^THeJpiprosity of the geotextile was 
estimated at 89 % using the design equation^ofjfcberner (2005). It is my professional 
opinion that the 8 oz/yd2 geotextile specified|for :the leacnate>collection system will 

"provide adequate soil retention and allow£for>a'dequate conveyance>.of leachate into the 
piping system based on its AOS95, permittivity, and porosity.

Drainage:

Wt _

■Wife,

Attachment J: Drainage|Stud^examined "stormwater management for the. site,
. ......................................conditions with respect tospecifically existing and proposedfhydrolpgic and hydraulic 

runon and runoff.

drainage
method; whereas|tH^Ratiohal|Method was^used^fbrtop^pf^waste perimeter drains and 
letdown structures’l?for the landfill. THistreviewer is^familiar with these standard

. cl ,
procedures.

rtA.yType.-H 25 yr^2^h/rrainfall?eyent waFspecified. The 25 yr, 24 hr precipitation 

(25P24)’f(lepth;basecfion site^latitude andy5ngitucle?coordinates as taken from the NOAA 
Precipitation Frequency DataJ,Server (PFDS) (http://hdsc.nws.noaa.gov/hdsc/pfds/) is 
4.9y \m>ersus 4.8 in given,in Attachment J, Pg. 1 and 5.

xTnesNRGS methodiwas employed for estimating time of concentration, consisting 
of sheet flqw,;shallow con’centratecTfiow, and channel flow components. Culvert and 

channel hydrauMcs were computed using Manning’s equation.
Existihg -conditionsfprjthe site were evaluated based on the site overlapping .two 

sub-areast.(AppendixJA, Eigp-1). Both areas drain off-site to an ephemeral draw.' A 
weighted GN was estimatecFfor each based on soil type and land use. Peak discharge and 
volume of runoff was computed with HEC-HMS. These calculations (Appendix A) were 
reviewed. No issues were noted, other than the minor discrepancy in design rainfall 

. depth. The difference would be between 6 to 8 % increase in runoff for the respective 
CN indicated in Appendix A for the two sub-areas.

For the post-development site hydrology, the facility was divided into 10 drainage 
sub-areas (Appendix B, Fig. J-4). A weighted CN approach was implemented based on 
soil type and land soil. Appendix B, Fig. J-5 provides a schematic of the HEC-HMS 
drainage used to computed peak discharges and runoff volumes at key junctions. Table 
J-2 provides an overview of peak discharge and runoff volume for each sub-area. A

o



minimum time of concentration of 10 minutes was used for sub-areas having a time of 
concentration less than 10 minutes. The table identified the sub-areas as being runon or 
runoff. These calculations were reviewed. No issues were noted; however, the same 
comment above applies relative to the minor discrepancy in design rainfall depth.

Two detention ponds were incorporated into the stormwater management plan and 
were identified on the HEC-HMS drainage schematic. Overflow crest elevation for the 
broad-crested weir design was estabjished’using Bentley FlowMaster to contain inflow 
and allow discharge to downstream drainage thence to the ephemeral draw at rates that do 
not exceed pre-development rates. This reviewer routinely uses this software for design. 
Appendix C, Fig. J-8 contains hydraulic details of^each detention pond. These 
calculations were reviewed. No issues were noted.

Appendix C, Fig. J-6 and J-7 provides hydrauIic^etaiIs of developed drainage 
structures for^the site and for the final,landfill cover. ^ Perimeter trapezoidal channels were 
designed using Bentley Flowmaster. A 6 in freeboard was'provided. Although no FOSs 
were calculated for each channel, designing,^ jTri freeboard with;5a 4H: 1V sideslope for 
trapezoidal channels generally provides an/adequate FOS at full flow^ For completeness, 
a FOS should be provided based on chanrieljlesigri and peak discharge^

• Two reinforced concrete boxvculvertS’-were designedTor upstreamypeak discharge 
using Bentley Flowmaster. These,convey stormwater/rom-the liquid processing area and 
stabilization and solidification^areaVmto'the perimeter trapezoidal channel thence to 
detention pond #1. A FOS for carry^ng'capacity wasmot.provided. Pg. 7 indicates “All 
culverts be constructed of reinfjrcedf concrete-pipeff reinforced concrete box, or 
corrugated metalpipe'f jr \%. J-6 specifies a 3'ftfx^T'ft concreteVbox culvert.

Perimeter channels|of articulafed^concrefe^block mattress are used to .intercept 
sheet flow atop.tlie|landfiirfinal cover. ;These}|Denmeteridrains convey the runoff to one. 
of four letdown chutes, also’'constructed^of.^articulated block mattress (Fig. J-7). The 

letdown chutes empty^into the-perimeter channels. Velocity calculations for the 3.6 % 
top slope-andi4H: IV perimeteT|siope>were -provided in Appendix C. The velocity was 
estimaled^using^e^Rationalll^ethod'indjManning’s equation. An intensity of 5.9 in/hr 
'was::Used for a timetoj^concentration of I'OVmjnutes. The intensity for the site from the
•NOA-Al Precipitatjpn Data Server (PFDS)^Frequency
(http:7/h:dscmws.noaa.gdv/hdsc/pfds/j)'is 7.46 in/hr for a 10 minutes time of concentration. 
Thus, the^calculated velocities are inSerror for the stated time of concentration. The 
flowrate wil1-bej26 % highef;:however, the impact is negligible for increased sheet flow 
velocities across^He^andfilljyeneer.

Stormwater^management issues related to the have been addressed for the C.K. 
Disposal E & P Landfillfand Processing Facility using standard hydrologic and hydraulic 
engineering-methodologies. It is my professional opinion that the peak flows and 
runon/runoff volumes so determined are reasonable given the stated assumptions and site 
conditions. The design of hydraulic structures followed standard engineering practice 
using commercially available hydrologic and hydraulic software.

HELP Model:
PSC performed four HELP Model simulations: Prescriptive Liner (Appendix B); 

Alternative Liner (Appendix C); Prescriptive Final Cover (Appendix D); and Alternative 
Final Cover (Appendix E). The methodology and assumptions used by PSC in each

o



simulation were reasonable as per site specifics, laboratory soils data, and manufacturer’s 
data provided, except as noted. These simulations were reviewed. For the Prescriptive 
Final Cover, a geocomposite replaced the gravel layer in the HELP simulation. This 
cover design is used for the top landfill slope. The Alternative Final Cover is an earthern 
evapotranspiration layer of 48 in of on-site soil with a Ksai equal to 5.2 x 10*4 cm/s.

Simulations were performed using a HELP synthetically generated precipitation 
and solar radiation record based on Roswell, New Mexico coefficients. 
Evapotranspiration data was obtained Eunice, New Mexico.

Table E.2 lists the layer sequence for the Alternative Liner system as per the plans 
Attachment B, Sheet C-50I. The GCL tabular entry specifies a Ksai equal to 1.0 x 10'7 
cm/s; Attachment C, Section 2.4, Pg. 7 also lists a materiaf ’specification for the GCL as a 
Ksai equal to 1.0 x IO*7 cm/s or less. The simuiatioriicontained in Appendix C indicates 
thejypical value of 3.0 x 10*9 cm/s used in most HELfesimulations for a GCL layer. v

Table E.3 summarized the average4annuakpefcolatipnArate through the bottom 
layer and average annual head on the primary-HDPE liner. The)analysis shows that the 
performance of the alternative liner exceedsithe performance of the>prescriptive liner on 
both metrics. The specifications for the primary and secondary HDREyljners were more 
restrictive for the Prescriptive Liner simulation|than the/Alternative Linervsimulation as 
per pinhole density and geomembrane.placement|quali§v:a3ding a level offconservatism 
to the analysis. Note also that each^simulation usedradateral drainage lengthier layers 2 

and 4 of 1160 ft. The base grading'plan^shown on^Attachment B, Sheet C-101 would 
indicate a much lower lateral drainage lengths based on the,‘trough to crest .configuration 
and drawing scale. Since both simulations^used the'same input, the results and 
conclusion therein,woujd.^t'.change using a lowenlateraljdrainage length.

.For both^the’ Prescriptive FinaJiJ,Cover' witH^geocomposite (topslope) and 
Alternative FinafCoyer (sdieslope), the evaporative zone’depth was set at 18 in with a 
maximum leaf area index of W2|ijhe CN wasjuser” input based on a poor stand of grass, 

. average,landslope, and|^M'(stbrmv>> Thesejwere 80 and 92, respectively, for the top 
^slop^e-fand^sideslppe. cov¥f^:designs/^;THe^HEcP simulations of these cover systems 
indicated a zerb^gerplatiqn\. througli^tHef cover. The combination of high 
evapotranspiration and£runoff effectively negated any vertical migration of moisture 
below thereover system.XNote thatsthe^evaporative zone depth used in the simulations is 
cdnsidered^conservative given the ^geographic location of the site in southern New

Mexico-. M..' It is myCprofessional|opinion that the simulations contained therein have been 
conducted-in acc6Tda^nce,^itm accepted practice and may be used by PSC as supporting 
documentation to demonstrate equivalent performance for the proposed liner and cover 
systems to that of the prescriptive requirements.

Other Considerations:
Attachment.K: Site Operations Plan provides a narrative description of the water 

treatment and reuse unit processes for treating a peak flow of 12,000 bbls of water per 
day. The three-stage treatment system consists of a stripping tower, greensand filters, 
arid a reverse osmosis system. Detailed calculations and design information has not been 
provided as part of the permit application. As this facility will be phased-in over time, it 
is imperative that design documentation of all liquid processing unit operations be



provided to the NMEMRD OCD for review and approval prior to these systems coming 
on-line. Emissions from the stripping tower may also require review and approval from 
the NMED, Air Quality Bureau.

A saltwater disposal well area is shown on the site development plan (Attachment 
B, Sheet G-004) and is discussed in Attachment K as being brought on line as needed. 
Implementing this injection well may fall under the Underground Injection Control (UIC) 
Program of the Safe Drinking Water Act (or other applicable state and federal statutes) 
for review and approval.

‘It is noted in the permit application that sediments from liquid processing, other 
B,S&W waste solids, and drilling muds will be deposited into the stabilization and 
solidification (S&S) area before ultimately being Jaridfilledjjjjpon passing the paint filter 
test.'. Attachment K, Section 6, Pg. 13 indicates that dryJsoil may be used to accelerate the 
solidification process. Typically the S&S/process^inypIvesdncorporation of a recipe of 
admixtures with the waste matrix.to prbmbtesthevaesire<result. Since no recipe is 
provided, it would appear that the S&S ’ areals’* simply a dewatering with no actual 
stabilization or solidification being provided^This should be ’addressed in the permit
application to provide clarification of this aspect of the facility.

'?Kt
Three mechanical evaporators will? be providedyfor. each of the^l 2 evaporation 

ponds. Attachment K, Appendix,D proyided evaporation>calculations based^ on Hobbs, 
New Mexico precipitation data'^ancl^regional. paiNevaporation data. A monthly water 
balance ,was provided and a net evapbfatidn;determine(ftp;ibe 306 bbls/pond/day based on 
annual removal. These calculations|.were}reyiewed.' Nonissues were noted. Additional 
confirmation of this evaporative potential wasVfleaned Tromfcommercial literature and 

1 design specificationsj;forJvaripus industrial pond^eyaporators^tNote also that the ponds 
were -sized to ^majintain ^•minimum'^of^^fV’ freeboard at all times. NMAC 
19.15.36.17.C(4)indicates thatif he proposed.mechanical evaporation system is designed 
to maintain spray-borne suspended and dissolved within the liner boundary, of the 
port^’^Amestimate oflthe/arw^.felnfluencejpf the, spray pattern should be provided 
based^ohievapbfatbnsize and'fevaporatioifcppnd dimensions at freeboard elevation.

(7‘?.fAttachmeri£L\fClosure|Plan and PostJGIosiire Plan briefly discussed final closure 
actiyitiesv for the liquidiprocessihg^area and landfill disposal area. Final site closure was 
tied tb!:aTixed site samplingjgrid to ascertain present of residual contamination relative to

- BTEX, TRH^.and metals and organics as per the Water Quality Control Commission 
^.standards. ^Although brief=)the activities delineated within Attachment L appear 

reasonable for theiwaste treatment activities and components specified. However, note 
, that special cldsure|activities^are mandated.for injection wells under the UIC program. 
Closure of the saltwater^disposal well was not addressed in this attachment. Post-closure 
care maintenance for the 30 yr prescriptive period involved standard activities of site 
inspections, erosion control, leachate collection system maintenance, vadose monitoring 
(Attachment H: Vadose Monitoring Plan), surface runon and runoff control, and 
maintenance of vegetative cover. Groundwater monitoring and landfill gas control 
requirements, were not included under post-closure activities. The applicant requests 
alternatives to these requirements under NMAC 19.15.36.19.A: Alternatives to 
Requirements. These exceptions, if granted, would apply to the active, closure, and post
closure periods.

n
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Based on a review of the hydrogeology of the site and groundwater data provided 
in Attachment G: Hydrogeology, it is my professional opinion that a request for wavier of 
groundwater monitoring requirements, or limited provisions for monitoring, is justified.

Leachate monitoring is discussed in Attachment K: Site Operations Plan. PSC 
expects the landfill leachate generation to be low given the evaporation rate for the site 
and the field capacity of the waste. No value for field capacity was provided; however, 
based on the HELP simulations vertical, migration through the final cover would be 
negligible. Any amount of field capacity within the waste matrix would attenuate 
leachate production until the field capacity is exceeded.

Given the largely inorganic characteristics of the,*waste matrix as stated in the 
permit application and lack of internal moisture (leachate) available for biological 
activity, landfill gas production should be:negligible.^!tvis^iy professional opinion that a 
request for wavier of landfill gas monitoring .requirements, or limited provisions for 
monitoring, is justified. Note that a gas safety."management, plan is discussed under 
NMAC 19.15.36.13.0 and a landfill gas control system andyresponse plan mandating 
emergency action is discussed under NMAC4I9.15.36.14.G and^MAC 19.15.36.H(1)- 

(4), respectively; however, the focus’is primarily on H2S.
The permit application indicates that; portable^and continuous^monitoring for 

methane’is mandated within habitable structures^dn^a;qua'rterly basis. Monitors for H2S 
will be also placed throughout^the^sijte. If concentrations exceed 10 ppm H2S for 
incoming waste loads or at the evapofatjon ponds, Ca(OGI)2 will be applied to reduce the 
concentrations to below 1 ppm. 'ArMOOOj-gakonsite stockpile of Ca(OCI)2 solution is 
specified. Additionally JNJaOH is specified ih;AttachmentcK^|Site'Operations Plan as an 
additive to. adjust^tHefeyaporation poncl'pH tb&cbntrpL FLSfemissions. No stockpile 
amount is providedffor this^chemicai; Thessafe^tplah’*sHquld discuss the proper use of 
these chemicals. ^Attachment Kr^Site Operations Plan, Appendices A and B address H2S 
Management Plan aricl^ontingency Plan, respectively. These appendices were reviewed. 
■Othef!.tham4he,vco^ ancl^NaOH by facility personnel, no issues

. weremotedV-^-^S^^,, V?
H ;V>Attachmentv^H;^ Vadose?. Zone Monitoring- Plan was reviewed along with 

Attachment'I: Samplingjand Analysis Plan .(SAP). A monitoring network of nine wells 
ajong tfiei;point of compliance around-the site is provided as Attachment H, Fig. H.6. A 

.typical monitoring well is also shownMn Fig. H.7. No issues were noted as per the design 
..and constfuctipn^of the vadose zone monitoring well (Table H.2) or with the sampling 

and analysis procedures detailed in the SAP.
For fire controyduring landfilling operations (NMAC 19.15.36.14.A(3)), a 

.stockpile of soil willbe'provided nearby the working face. Calculations were provided to 

.estimate the stockpile quantity needed to cover the working face with a 6 in layer plus 20 
'% contingency. No further comment is needed.

The applicant requests an exemption to the migratory bird requirements for 
netting over the evaporation ponds (NMAC 19.15.36.17.C(3)) under . NMAC 
19.15.36.19.A: Alternatives to Requirements. As per NMAC 19.15.36.17.C(3) “The C.K. 
Facility will inspect the evaporation ponds daily for birds and if a recurring problem, the 
C.K. Facility with either submit a migratory bird plan or place screening over the 
ponds'". Granting this exemption might be facilitated by an applicant survey of the region 
as a migratory habitat and flyway via the Migratory Bird - Data ' Center



(https://inigbirdapps.fws.gov/). NMAC 19.15.36.13.1 Migratory Bird Protection 
(protection not projection), Pg. 18 of the permit application suggests a Migratory Bird 
Plan exists. The text indicates "This Plan describes visual inspections and migratory 
bird retrieval and clean-up procedures should bird(s) require decontaminationNote 
also that this section states “In addition, the. Engineering Design provides a process 
design'for produced waters and other liquids .that will remove oils present in these 
materials .prior to discharge through the evaporation ponds. Plan can be found in 
Section NMAC. 19.15.36.17, Section 1.3C of this permit application. ” No plan is given in 
tHe referenced section, only a request for exemption. Further, the Engineering Design for 
liquid processing has not been fully provided forJin Attachment K: Site Operations Plan 
^indicated above. This aspect was discussed with the engineer of record at PSC. It was 
the contention of PSC through previous conversation iwith OCD for similar permit 
applications that this level of engineering; design for liquid processing was not a 
requirement for the permit application. As previously mentioned design documentation 
of.all liquid processing unit operations shduldvbe^provided td tfie^NMEMRD OCD, and 
any applicable or appropriate regulatory agency, for review and‘approval prior to these 

systems coming on-line. \y& 'ilk
If you require additional information or cjanficatipmbn this review,\please contact

me directly at 505-835-5467 (w)^>T505-838-6227^(c)V;oremail me at h2odoc(ft).nmt.edu.
‘ ""

Sincerely,

■m

. l*r

Clinton ?. Richardson, Ph.D.,P:B., BCEE
w m
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