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•· 2. Compare F039 metals list to Table 1 list 

3. Insert a sentence describing the Class I Permit Modification that we 
expect to apply for with respect to the list of indicator parameters compared to 

all chemicals ever received. 
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4. Resolve page numbering issues. 
5. Go to final production. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

The Gandy Marley 0:>1poration (Gandy Marley) was granted a Groundwater Monitoring Waiver for 
its proposed Triassic Park Waste Disposal Facility by the Hazardous and Radioactive Materials Bureau 
(HRMB) of the New Mexico Environmental Department (NMED) on January 12, 2000. The Triassic 
Park Waste Disposal Facility will be located in Chaves County, New Mexico, east of Roswell (Figure 
1, Sti'e Location Mqt~). The facility will be a full-service Resource Conservation and Recovery Act 
(RCRA) Subtitle C waste treatment, storage and disposal operation. Two treatment processes will be 
used at the facility. Evaporation ponds will be used for managing wastewater that meets landfill 
disposal restriction standards and a stabilization process will be used for treating fluids, sludge and 
solids prior to final disposal in the on-site landfill. 

Site-specific hydrogeologic conditions and engineering safeguards for the regulated units were 
documented in the report tided Grot1ndwater Montioni{g Waiver &rjtles4 Tn"a.rsic Park W tl.f!e Disposal 
Facili!J (Montgomery Watson, January 2000). The Grot~ndwaler Montionitg Waiver &rjtlest report 
indicated that hydrogeologic conditions at the site will minimize migration of potential leaehate 
wastewaters from the facility to the uppermost aquifer. The conservative modeling calculations 
presented in the Grot~ndwater Montionitg Waiver Rerjtlest report estimated that the migration time for 
potential leaks from the disposal facility to the uppermost aquifer would be greater than 1000 years. 
As an alternative to conventional groundwater monitoring, the Grot1ndwater Monti'onitg Waiver &rjtlest 
report recommended installation of a vadose zone monitoring system (VZMS) as a superior means 
for protecting human health and the environment because of its ability to detect potential leaks in a 
more timely manner. 

This Work Plan presents the design of a VZMS at the site and will be an appendix to the Permit 
Application. It includes a discussion of the location and design of the vadose zone monitoring wells 
and methodologies for characterizing fluids that may accumulate in vadose zone wells and sumps 
from various sources. This Work Plan also discusses how data will be collected to select chemical 
parameters indicative of fluids ('.vaste or non-\vaste) that may occur at the site. A summary of 
monitoring frequency, sampling procedures, laboratory analyses and data reporting associated with the 
monitoring system are also provided.,_ Figure 2, Location ?J'St~mps and Mo!Jiionitg Welir, presents a map 
of the proposed facility showing significant site features including the locations of the waste 
management units, vadose zone monitoring wells and sumps. 

1.2 PROJECT SCOPE AND OBJECTIVES 

This Work Plan presents recommendations for a VZMS at the site. The vadose zone monitoring 
program for the facility allows collection of fluids beneath or downgradient of the facility and 
identification of the potential source(s) associated with these fluids. The following items are included 
as part of this Work Plan. 

• A description of the methodology for installing a VZMS capable of detecting fluids 
migrating from the waste management units; 

• A description of the methodology for developing baseline data characterizing the 
chemical characteristics of 11011-\vastewater that may accumulate in stunps or vadose zone 
wells ffeffi: aea laafiQl peffit sel:lfees at tfie site; 

Montgomery Watson, * P. 0. Box 7740 11! * Steamboat Jjmitg.r, Colorado 1!04 77 * (9 70) 1!79-6260 
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A methodology for selection of appropriate indicator parameters that could be used to 
identify l!lfitHtll leRehittewasn:watcrs during future monitoring at the site; 

Mon{gomny Wat.ron, * P. 0. Box 774018 * Steamboat Spnng.r, Colorado 80477 * (9 70) 8 79-6260 
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Insert Figure 1, Site Location Map 
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Insert Figure 2, Location of Stunps and Monitoring Wells 
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• A description of the methodologys to be used for collecting field and analytical data as part of 
the vadose wne monitoring program at the site; and, 

• Description of the contingencies to the monitoring program if fluids are detected in the 
monitoring system References to the Part B Pennit Application or actual pennit are 
presented where additional detail is required. 

The primary- VZMS consists of vadose zone monitoring sumps located beneath the landfill Phase IA 
cell and beneath each of two evaporation ponds. A secondary system consists of a series of vadose 
zone monitoring wells- located adjacent to the landfill Phase IA cell and the evaporation ponds 

This Work Plan also describes how the chemical characteristics of non-wastewater.t; from various fi6fl­

~sources (i.e., stormwater evaporation ponds, rainwater, consolidation water and water supply) 
are characterized. These data are used to develop a list of indicator parameters and/or water profiles 
that enable distinguishing between non-wastewater and wastewatertll:lfcls froffi HOH 'Jv'!lste 
ffi:ftfl:tt-geffieHt tlftits sotlfees , erstls those frotH 0\ ~tste ffi!tfta-gemeHt tllttts. 

Additional components of the vadose wne monitoring system presented in thi2e Work Plan are listed 
below. 

• Monitoring frequency 

• Sampling procedures 

• Laboratory analyses 

• Data management 

• Data reporting 

• Health and Safety 

The methods described within thi,..:;e Work Plan include the necessary elements for a Quality I 
Assurance Project Plan (QAPP). The QAPP objectives are designed to assure that sampling, chain-of­
custody, laboratory analysis, data measurements and reporting activities provide quality data that is 
representative of conditions at the site and legally defensible. 

1.3 PROJECT ORGANIZATION 

HRMB/NMED is the lead regulatory agency for this portion of the hazardous waste management 
Pennit Application. Gandy Marley is the pennitee and will review project documents prior to their 
submittal to the HRMB. Montgomery Watson, in conjunction with their sub-consultants, is the 
oversight contractor and responsible for coordination of field activities, subcontractors, data 
management, review and reporting of information concerning site characteristics and interpretation of 
data developed during the studies. Monitoring well construction and laboratory analyses will be 
conducted by a subcontractor to Montgomery Watson. 

1.4 GEOLOGY AND HYDROLOGY 

A detailed discussion of regional and site-specific geology and hydrology is provided in the 
Groundwater Monitonitg Waiver Rcque.r4 Tn"a.r.ric Park W a.rte Di.rpo.ral Facili!J (Montgomery Watson, January 
2000) and Section 3 (Volume I) of the Part B Permit Application. A brief summary of the site­
specific geology and hydrology is presented below. 

Mon~omery Wat.ro"' * P. 0. Box 77401 J * Steamblldl Spnilg.r, Co!tJrado 30477 * (970) J 79-6260 
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1.4.1 Site Specific Geology 

The thickness of Quaternary alluvial deposits (fine to very fine "Wind-blown sands) at the site varies 
from less than 10 to 35 feet. Two distinct Tertiary units, the Upper and Lower Dockum, exist 
beneath the alluvial deposits at the site. Within the proposed facility boundary, the Upper Dockum 
unit never exceeds 100 feet in thickness and the Lower Dockum is approximately 700 feet thick The 
Upper Dockum consists of mudstones interbedded with siltstones and sandy siltstones. The Upper 
Dockum mudstones have an average permeability of 2.5 x 10-7 em/ s and the siltstones have an 
average permeability of 1.2 x 10-s em/ s. The Upper Dockum sediments were deposited in a fluvial 
environment and individual lithologies may pinch out and not correlate over long distances. 

The Lower Dockum was deposited in a lacustrine environment resulting in a thick accumulation of 
predominantly mudstones interbedded with thin siltstones. This unit is very homogeneous compared 
to the Upper Dockum. The Lower Dockum has an average permeability of 5.7 x 10-8 cm/s and 
represents a significant geologic barrier to downward migration of potential leachate from the 
proposed facility. 

The site is located in a geologically stable region of the United States based upon its distance from 
tectonic centers and historically low seismic activity. There are no identified faults in the immediate 
area of the site. 

1.4.2 Site Specific Hydrology 

There are no perennial stream drainages on or near the site. The nearest surface drainage is the Pecos 
River that is located approximately 30 miles to the west. 

The basal sand unit (Santa Rosa Sandstone) within the Lower Dockum is considered the "uppermost 
aquifer" in the region. Previous exploratory drilling, consisting of approximately 50 boreholes within 
the site boundary, did not encounter ground-water within potential Triassic host sediments. There is 
no -water being produced from the Triassic sediments within a four-mile radius of the site. Beyond 
the site boundary, ground-water flow in the uppermost aquifer is generally easterly in the direction of 
the regional dip of the unit. 

Based on drilling information, the western boundary of the Quaternary Ogallala Aquifer is located 
topographically between one-half and two miles east and stratigraphically above the site. Because of 
its stratigraphic and physical location, it is highly unlikely that the proposed disposal facility will have 
any impact on this aquifer. 

Ground-water was encountered in several wells during subsurface characterization for the Part B 
Application. Brackish ground-water was identified in a perched zone (~42 feet bgsl borehole PB-14, 
which is located to the southwest outside of the site footprint,..---Gand appeared w be due to 
rol:tfidw!lter h!is !leetlffitll:!lted in a lithologic depression on the surface of the Lower Dockum unit. 
The oHly otherG-groundvvater was also encountered "'ffflS-in wells WW-1 \\'\V-2, PB-1, P~ 27, and 
PB-228 which are located 2 000 feet or more tflti:es u!ly to the north and south west-of the site. 
Additional detail on the results of this drilling can be found in Section 3.0 of the Permit Application. 

1.4.3 Site Model 

In order to justify the design of the VZ~viS. potential contaminant pathways. should there ever be a 
release from one of the waste management units, are shown in F~rt1re 3, Schematic Site Model. There 
are several types of potential conduits br fluid movement through bedrock, including those listed 
below. 

Montgomery Watson,* P.O. Box 774018* Steamboat SpnngJj Colorado 80477* (970) 879-6260 
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• Primary permeability (i.e .. connected interstitial voids). 

• Bedding planes (i.e .. between interbeds within the Upper Dockum unit or along the contact 
bet\veen the Upper and Lower Dockwn units). 

• Secondary perme{lbility (.i.e .. faults and fractures). 

Consequently. if there were a release of tluids from one of the waste management units that migrated 
through the LDRS it could migrate vettically and/or laterally via one of the above mentioned 
conduits. It is likely that lateral migration of tl1e tluids along the dip of the units (i.e .. along bedding 
pbnes) would dominate the flow regime. Therefore. a monitorinv well located down dip of the 
facility and screened across the Upper Dockwn /Lower D<Jckum contact and up into the Upper 
Dockum unit (i.e .. across the silty and sandy silty interbeds1 would be the most likely locations to 
observe these fluids if thev ever were to occur. 

Additionally, fluids that may have been released from the facility could m~rrate throuvh alluvium 
(matrix tlow) and along the alluviwn/Cpper Dockum contact, such that a well located down dip oi 
the facility and screened across the contact and up into the alluvium would be the most like place to 
observe these tluids. This obviously will only be effective if the final design of the facility is such that 
the bottoms of the waste management units are stratigraphically above the alluvium/Upper Dockum 
contact. 

Montgomery Wat.ro~ * P. 0. Box 774018 * Steamboat J)n'ng.r, Colora@ 804 77 * (9 70) 879-6260 
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Insert Fi~rurc 3. Schematic Site Model 
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2.0 VADOSE ZONE MONITORING SYSTEM INSTALLATION 

The landfill cells and evaporation ponds v.ril1 be constructed in phases. The Phase IA landfill cell v.ril1 
be completed first and v.ril1 include a single central sump system The Phase II and Phase III cells v.ril1 
be completed at a much later date and v.ril1 also include individual sump systems. Evaporation Ponds 
lA and lB v.ril1 be constructed first and each v.ril1 have its own central monitoring sump system 
Evaporation Ponds 2A and 2B v.ril1 be completed at a later date. 

This Work Plan only addresses the vadose zone monitoring sumps and vadose zone monitoring wells 
associated with the Phase IA landfill cell and Evaporation Ponds lA and lB. Additional monitoring 
sumps and vadose zone monitoring wells v.ril1 be addressed in a permit modification request for the 
remaining landfill cells and evaporation ponds. CDnstruction details for the vadose zone monitoring 
sumps are provided in the design document Destgn Drawings, Ttitl.f.ric Park Wtl.f'te Di;po.ra! Faci!t!J, C!Jave.r 
Coun!Jj NewMe.xico, TemZ"Ma/!ixj Montgomery Wat.ro~ December 1997(RevisedJanuary2000). 

2.1 VADOSE ZONE SUMPS 

Each landfill cell v.ril1 have a triple leachate detection/ removal sump system Figure :B, Jjpica! Lantjji!! I 
Su"¢' Detatl Cm.r.r-Sectton, provides a cross-section of the landfill sump system The uppermost leachate 
collection and removal system (LCRS) consists of collection piping located above a primary liner 
system The LCRS is sloped so any leachate above the primary liner drains to the sump within the 
landfill cell. A secondary landfill leak detection and removal system (IDRS), similar in design to the 
LCRS, v.ril1 be located below the LCRS and primary liner. Beneath the IDRS and its secondary liner 
v.ril1 be a vadose zone monitoring sump fitted with a transducer that v.ril1 serve as a detection and 
removal system in the event of leakage through the primary and secondary liners. The vadose zone 
sump piping and gravel arrangement v.ril1 be similar to the LCRS and IDRS arrangements. 

The evaporation pond vadose zone monitoring sumps v.ril1 serve as a detection system for possible 
leakage from the IDRS sump associated with the ponds._ T;·i~><1re 5. h"mpomlirm Pr;ll,l LJJIU' anti l arlo.re 
Pkm a;!f/ Dtli1iir. provides a cross-section of the evaporation pond sump ~vstem. -Leakage through the 
secondary liner system v.ril1 flow into vadose zone monitoring sumps. This v.ril1 allow the leakage to be 
detected, contained and properly treated and disposed. The vadose zone monitoring sump piping and 
gravel arrangement is similar to the IDRS arrangement. p.jgtH:e ~. Et'djJMff•tfM ,~m!LDM tflfd Vd.i6:rc 
Flaw dRd Dchilt, f'lsviees a efsss seetfsH sf the evltf'SfatfsH f'Sne Sl:l1:tl.f' systeffi. The Permit 
Application provides additional details on the sump transducers. Operation and maintenance of the 
sumps and transducer is covered in the Operation and Maintenance Manual included in the Permit 
Application. 

2.2 VADOSE ZONE MONITORING WELLS 

2.2.1 Well Locations 

Nme vadose zone monitoring wells (VZMW-1 through VZMW-9) v.ril1 be installed to detect potential 
migration of fluids from the landfill (Phase IA cell) and evaporation ponds (lA and lB). as shown in 
Figure 2. Six of these wells v.ril1 be deep (installed across the Lower Docktun/Upper Dockum contact 
and up into the Upper Dockum) and three v.ril1 be shallow (screened across the Upper 
Docktun/ alluvium contact), as detailed in Section 2.2.2. The shallow wells v.ril1 be nested with a deep 
well and v.ril1 be located 8 to 15 feet from the deep well. The loeatisHs tof th:e ffisni+-sflfig weHs Me 
she "H sH Pigtlfe 2. Two deep and one shallow monitoring well v.ril1 be located immediately down dip 
(to the east) of the evaporation ponds (lA and lB). Four deep and two shallow monitoring wells v.ril1 
be located along the down dip (east/northeast) side of the Phase IA landfill cell. 

Montgomery Wat.ron, *P.O. Box 774013* Steamboat Spnitg.r, Colorado 30477* (970) 379-6260 
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Insert Figure":±, Typical Landfill Sump Detail Cross-Section 
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Insert Figure 4,5, Evaporation Pond IDRS and Vadose Plan and Detail 
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2.2.2. Vadose Zone Monitoring Well Construction 

A utility geef'hJ steal: site clearance will be conducted at all drill locations to insure that no subsurface 
utilities or obstacles exist in the area. This will be conducted using methods appropriate to the 
conditions of each location (e.g .. geophysics. utility maps. or facility personnel kno'vvledge). The 
vadose zone monitoring wells will be installed using an air-rotary drill rig with no drive casing. Soil 
samples from cuttings will be logged and collected for use in characterizing fluids that may accumulate 
in the sumps and vadose zone monitoring wells, as described in see Section 3.0. These samples will 
also be collected for hae~ettHa baseline chemical analyss.>ts. 

2.2.2.1 Deep Monitoring Wells 

The deep vadose zone monitoring wells will be drilled from 20 fcec beneath the alluviwn/.Cpper I 
Dockum comact to tetr.lQ..feet below the contact between the Upper and Lower Dockum With the 
screened interval extending five feet below the contact and a five- foot long sump below that. A 
detail of the well construction is shown on Figure 2. The on-site geologist will log the boring and 
confer with the driller regarding lithology changes that identify the Upper and Lower Dockum 
contact. The location of the contact will be confirmed using a down-hole geophysical tool (i.e., 
gamma ray and neutron logging methods). It is estimated that the total depths for the deep landfill 
monitoring wells will range between 140 and 185 feet based on well location and final grading at the 
site. The anticipated depth for the deep evaporation pond monitoring wells will be approximately 70 
feet, assuming the wells are drilled ten feet below the Upper and Lower Dockum contact. 

Five feet of solid 4-inch diameter Schedule 80 PVC casing will be placed at the bottom of the 
borehole to serve as a liquid collection sump. Above this casing, 4-inch diameter Schedule 80 PVC 
flush-threaded Q010 inch well screen will extend to ltf'f'fmttrnately 2.L~ feet below the top of the 
Upper Dockum I alluvium contact. The top of the screened interval will extend to a depth that 
enables a minimum20-foot stlffaee seal below the Upper Dockum/alluvium contact and a minimum 
Q£_10 fectfeffl sef'MlttteH from the bottom of the Hestea adjacent shallow well's screened interval, if 
applicable. The beUeffi ef the sefeeHecl iHteft> als will be lt ffiintffitlffi ef 10 , ertiesi feet fretfl: the tef' 
ef the sefeeHea iHtefvsi iH the pltifea aeef' "'ells. This will result i.n--ft 80;: to 100:-foot screened 
interval~ in the deep well~. Solid 4-inch diameter Schedule 80 PVC casing will then be installed to the 
surlace. Bottom caps will be attached with stainless steel rivets. Addirionallv. in order to minimize 
the chance~ of rhe bottom of the well bein![ inadvertently broken out. the end of the well casing- will 
be sd down onto the bottom of the borehole for added stabihtv. 

The casing will be lowered into the borehole a section at a time by hanging the casing from the drill 
rig. The casing will be left hanging from the drill rig after all the well casing has been attached and 
during the emplacement of filter pack material and grout to ensure that the casing remains straight. 
Centralizers will also be used to ensure that the well is straight. It will be important for the well to be 
plumb (i.e., vertical) to allow adequate visual monitoring of the wells. Tlus \Vill be accomplished by 
drilling the borehole straight. which will be the responsibility of the driller. as well as using the 
methods described above. 

Following placement of the well casing, fine-grained sand (e.g .. 20/40 silica sand) will be placed in the 
annulus to form a filter pack Sand will be placed approximately 3 feet above the top of the well 
screen. Three feet of f'elleti£ea heHteaitetransitional sand (i.e .. 100 mesh sand) will be placed above 
the sand pack to prevent migration of the grout seal into the filterpack during emplacement. 'lbe 
main advantage of using transitional sand versus bentonite pellets is tl1at it docs not require hydration 
and 'vvill prevent any confusion of the source of the water if it were to enter into the well sump. The 
wells will be completed by pumping a grout mixture to form a seal from the top of the heHtenite 
f'dletstransitional sand to the top of the borehole using a tremie pipe. The grout mixture will consist 
of a high solids (:::20 to 30%) bentonite grout (e.g., Aquaguard or equivalent) mixed to the 
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manufacturer) specification,::. The top of the well will be cemented with concrete and set with above­
grormd well protection. No water will be used in the construction of the well. except in the l:rout 
mixture. which will be pre--mixed aboveground prior to emplacement in the annulus to avoid any free 
water entering the well or annulus during well construction 

2.2.2.2 Shallow Monitoring Wells 

If there is greater than four feet of alluvium present, +the shallow vadose zone monitoring wells will 
be drilled to approximately three feet below the contact between the Upper Dockum and alluvium 
with a five foot screened intetval extending two feet below the contact and with a one-foot long sump 
below that. If less than four feet of alluvium is encountered. no monitoring "\veil '>vill be installed at 
that location. -A detail of the well construction is shown on Figure 2. The on-site geologist will log 
the boring and confer with the driller regarding lithology changes that identify the Upper 
Dockum/ alluvium contact. 

The thickness of the alluvium averages arormd 10 feet across the site. A minimum 3-foot seal or four 
feet of alluvium will be necessary to install a properly constructed monitoring well. If less d~!tH follf 
feet of ll:lluvffim: is eHeoUHtefed, HO fflOflitorffig V. eH lllfll ee iHst!iHed Itt tA!tt loe!ttiOH. 

One foot of solid 4-inch diameter Schedule .840 PVC casing will be placed at the bottom of the 
borehole to setve as a liquid collection sump. Above this casing, five feet of 4-inch diameter Schedule 
1240 PVC flush-threaded 0.010-inch well screen will extend to three feet above the Upper 
Dockum/ alluvium contact. 

Following placement of the well casing, fine-grained sand ~20/ 40 silica sand) will be placed in the 
annulus to form a filter pack Sand will be placed between lh and 1 foot above the top of the well 
screen followed by Jh to 1 foot of 13eHe~ed eeHtoaftetransitional sand. The actual thicknesses will be 
determined by the depth of the contact and a minimum 3-foot surface seal. The wells will be 
completed by emplacing a grout mixture to form the surface seal from the top of the bentonite to the 
top of the borehole. The grout mixture will be gravity emplaced if the wells are less than 50 feet deep 
and contain no formation water; if they are greater than 50 feet deep or contain formation water, the 
grout will be emplaced using the same procedures as the deep wells. The grout mixture will consist of 
a high solids (::20 to 30%) bentonite grout (e.g., Aquaguard or equivalent) mixed to the 
manufacturers specification. The top of the well will be cemented with concrete and set with 
abovegrormd well protection. 
No water will be used in the construction of the well. except in the grout mixture. which will be pre­
mixed aboveground prior to emplacement in the annulus to avoid any free water entering the well or 
annulus during well construction. 

2.2.2.3 Well Construction lnfonnation 

Well construction information will be recorded on boring logs and well construction forms by the I 
field geologist for each ~wdl and will contain the following information. 

• 
• 
• 
• 
• 
• 
• 
• 

Name of geologist, site location, and date of activity 
Description and identification of drilling and sampling equipment 
Name of drilling contractor 
Soils description using the Unified Soil Oassification System 
Description of soil texture, color, density, odors and other appropriate descriptions 
Description of rock type 
Depth and thickness of grormdwater (if encormtered) 
Total depth of the boring and well. 
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• .\11 applicable W\_y:ell construction details 

Following installation, each vadose zone monitoring well will be sutveyed by a licensed sutveyor using 
a benchmark of known elevation as a reference point. A reference mark will be made at the top of 
each well casing and sutveyed t(Jr horizontal coordinates (+0.1 feet) and height above mean seal level 

fEte <Vithffi 0.01 feet). Then the depth of the well will be measured and recorded to 0.01 feet below 
the top of casing, as well as below the well pad and gronnd surface. Any deviations from this Work 
Plan will be documented and justified. 

2.2.3 Decontamination 

The drill rig and equipment used for installing the vadose zone monitoring wells for the landfill Phase 
lA cell and evaporation ponds will be decontaminated prior to drilling and between boreholes. 
Decontamination procedures are described below. 

Drilling equipment which comes into direct contact with subsurface soils or gronndwater will be 
decontaminated between each boring by removing adherent soil, steam cleaning andL.ill scrubbing 
with an anionic detergent in potable water followed by a double rinse with purified ~eionized) water. 
V>'ash. water \l\'lll be eolleetee ifi §§ gallaa Elrtufl:s, labeled S:Re stores oa site fur lS:ter Sisposll:l ifi 
S:eeoreaaee v. ith S:pplieS:ble regtti:S:tioas. 
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2.2.4 Well Development 

Based upon previous investigations, groundwater is not anticipated in any of the vadose zone 
monitoring wells, therefore, well development should not be necessary. However, a description of 
protocols for well development is provided below in the unlikely event groundwater is encountered. 
In the unlikely event that groundwater is encountered during the installation of monitoring wells, 
NMED and Cabinet Secretarv will be contacted within 24 hours of the event. 

If groundwater is encountered, wells will be developed to remove fine material from the fonnation 
and filter pack surrounding the well. Following well construction, the cement grout will be allowed to 
cure for approximately one week after which development will consist of bailing and surging until 
relatively clear water (ie .• groundwater with low turbidity) is produced. Each well will be surged and 
bailed using a development rig equipped with a winch and a 3-inch diameter steel bailer. Surging and 
bailing of fines is anticipated to take beffieen up to 3 ftftd 4 hours per well to complete. The volume 
of water removed may vary between one casing volume for low recharge wells (i.e .. those thnt can't be 
developed \Vithin 4 hours) ~and 6 casing volumes. Development will be discontinued if the well does 
not produce adequate water. 
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3.0 BASELINE LIQUID CHARACTERIZATION 

~.1 METIIOI>S ANI> PROCEI>UR-ES 

Potential sources for water detected in the vadose zone monitoring wells and sumps may include 
those shown below. 

• Non-wastewater 

Rainwater 

-=._Consolidation water from prepared subgrade orgeosynthetic clay liner (Gel) 
-=._Pipeline leaks from facility water supply 

• \Vastewater 
1 ,eachatc from the land till 

-=._Evaporation pond fluids 

A baseline liquid characterization program will be conducted within three months of activating the 
facility water supply system to evaluate the water quality characteristics of sources of le~tetutte !lfiS 
ftSft le~teh~ttenon-wastewater sstlfees that could accumulate in sumps or vadose zone monitoring 
wells. Additionally, wastewaters \vill be evaluated as part of the \\'i\.P and will include samplin~ ;md 
anal;·sis of each of the waste\vater tn)es listed above. The potential characteristics of wastewaters 
l~tftsf.tl:l le~teh~ttoe !lfl:S e, !if'St!ltoi:sB psfts fftlfss will be evaluated after a sufficient amount of waste 
materials have been placed in the landfill and landfill leachate has been collected, if it occurs. These 
data will be used to distinguish \vastewater from non-wastewater le!left!tl'e ffsffi ftSft le~teh!ttoe ""!tl'e.r 
that ~ould accumulate in sumps or vadose zone monitoring wells during operation, according to 
the methods discussed in Section 6.4. 

The A baseline characterization program will be conducted on samples of non-wastewaters l!lfl:tHfll 
le~teh~ttoe liftS er. !lJ'lSf!ltoi:sft psBs Httiss to produce preliminary chemical profiles for these waters. 
Samples of non-wastewaters will be collected and analyzed according to the program described in 
'[able 1. These data will be used to develop a water quality profile representative of each potential 
non-\vastewa ter source ItS dfsettsses ffi Seetoi:sft 6. 4. S!lffi:Ples sf l'ftese ""!ltef .vtil be ft!tBSles ItS 

ft!lil!lfSstts 'w!lstoe liftS nil!: be !lft~2es !lees~ toe tofte J'lfSgEllfil seseri:bea ffi T~tble 1. These S!ltli •;vill: 
be ttses toe se' elsp 1t ,., litef f!tt!tlftry pts6:le tepreseftto!ltoi:, e sf e~teb: pstoefttoi:!il sstifee. 

Ift6:ltntoi:sft ,.. !tl'et ffsffi tllffiw~ttet, esftssl.isll:toi:sft wRtoef ffSHt ptep!ttes sttagr~tse, liftS ""!ll'e£ ffsffi 
pipelffie le!tlts tepteseftt ftSft le!teft!tl'e sstlfees toh!tt esttls Reetlffll:lllltoe ffi !'he StifflJ'lS sr t!lssse 2Sfte 
ffl8flfl'sfffig ""ells. Sll:fflJ'lles sf tohese n !ltets n ill: be eslleetoes liftS lifl!il) ileS ReestSffig toe toae J'lfflgt'!lffi 
sesetffies ift T~tale 1. These S!tt!t will: ae ttses toe sevelsp 1t "" !ttet f!tt!tlf(J pte flle tepteseftto!tl'i:, e sf esea 
pstefttoi:!ll sstlfee. B~tses eft !'ftese S!ltR, !l tepteseftl'!ttoWe W!ll'ef pts6:le ~'.Till be setoeffflifles liftS tohts i'v!ll'ef 
toype ""ill: be ttses ItS tofte sstlfee .., Rtoer ffi the Metoestie Wfttoef Msb:ilitoy toes to sesefibes in !'he fells ..,.:..:Hg 
J'llif!lgt'!lj'lft. 

Water representative of the potential Heft le~teh~ttenon-wastewater source.§ ~(l,e,;e.g .. rainwater. 
consolidation water ttses ifi sttl'lgr~tse ptep!tt!ltoi:sfl. and pipeline leakage) will be used to -test drill 
cuttings from the both the Upper and Lower Dockum Units to establish a chemical baseline. 
Cttttiftgs will be eslleetoes fet ttse ffi tohese toestos sl:lftn.g insto!tll~ttoi:sft sf !'he t!lasse ilsfte msftit;sring 
welhr.-The Meteoric Water Mobility Procedure (see Appendix A, MWMPj will be used to test three 
samples of differing lithologies from both the Upper and Lower Dockum Units using each distinct 
non-waste \Vater type. If the \Vater proftling discussed in the previous paragraph reveals that the 
different non-·waste\vatcrs each have distinct profiles. each water type will be used to conduct the 
t\1\VMP tests; ot:hcnvise. water represcnt:ative of all the non-wastewaters combined will be used. 
Cuttin~s will be collected for use in these tests during installation of the vadose zone monitoring 
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wells. -The extract from these tests will be analyzed according to the program described in Table 1. 
If it is detennined that the solids are too fine to conduct the standard extraction method (column 
leaching) for the MWMP test (see Appendix A), an alternative method will be used (i.e., bottle roll). 
These data will provide an indication of the chemical profile (in terms of major ion chemistry; 
radiochemistry and trace metals) of water that would occur as a result of Dockum sediments being 
subjected to .ffesfinon-wastewater sources. Volatile organic compounds are not expected to be 
detected during these tests, however their absence will be confirmed in case any natural organic 
materials (e.g., hydrocarbons) exist in the geologic materials. 

frlialy t:fett:l data fl'Offi the leaehate !lfta poHa w atefs, the poteHt:ftt:l &esh w atef sotl:fees, aHa the ~'4\X~,{p 
tests w:i:ll Be f'feSeHtea tlsing l'fi.l.ineM plots fof fl'lajOf ioH efiefflist:ry (ett:leffifl'l, ~esffiffl; potassiuftt, 
sodiuftt, BiellffioHate, stllfate aHa ehlofiae) aHa in taetllM fofffifl:t fof otfief eoHst:fffieHts ~.e., ffiettt:ls liftS 
f!ldiOHtleliaes). The S!lt!l v.>ill: ee tlSeS to ae o elop !l S!!Selifie f'!Ofile of poteHtiM SOtl:fees of w !ltef that 
eotlla poteHt:ftt:lly !leetlffl:tllate in Sl:lHtf'S Of • aaose !i!Ofie fl'I:OftitofiHg "eHs. These data .. iH ee mea to 
Seteffitfne 'HJ.Mefi speeifie efiefflieM f'M!tffietefS eOtHS fepfeSeHt !ipf'!Of'fl!lte indieatOf f'M!lfl'l:etefs to 
indieate tfte f'l'eSeHee of l!!Haf!ll leaehate. These S!lt!l M:ll ee tlSea to feeOfl'l:fl'l:eHS speeifie !lHMytfeal 
f'M!lffletefS to ee tlSea fof €tittlfe ffiOfl'itorifig !It the site. 

Additionally, the samples collected of the Dockum cuttings during drilling will be used to analyze the 
material (solid) for background detennination. These samples will be analyzed for heavy metals and 
radionuclides, as listed in Table 1, C/;emica/Anafy.re.r. 

Solid and liquid wastes accepted by the facil.ity. as well as wastewaters from the landfill 1 .CRS 
Qeachate) and from the evaporation ponds. \vill be sampled and analyzed separately and individuallr as 
per the \VAP. These data \Vill be used to develop a list of indicator parameters (i.e .. waste 
constituents) to monitor for in the VZi'vlS and will be used to determine if tluids detected in the 
VZMS are in fact wastewaters. Additionally. if based on these data it is not clear whether the fluicb 
detected in the VZI\lS are wastewaters or not. additional samples of anv tluids present in the LCRSs 
and the evaporation ponds \vill be collected and analyzed for major ions and metals as per Table 1. 
'['hese data \vill then be used to develop a chemical pto file of these waters at the time of occurrence of 
fluids in the vzrvrs and used to compare to the baseline non-wastewater protile(s) to aid in 
determining the source of fluids in the vzrvrs. 
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TABLE 1 

BASELINE CHEMICAL ANALYSES 

Analytes I Analytical Method I Sample Containers I Preservation Method/Holding Time 

Gene£at!jw!lmr Quallt1' 
Bicarbonate/carbonate EPA 310.1 250 ml HOPE 4 C /48 hours 
Chloride EPA300.0 125 ml HOPE 4-c 1 2B days 

Dissolved ma"or cations Na, K, Mg, Ca. Fe) EPA6010B 500 ml HOPE 4 C I pH < 2 with HNO, I 6mo. 

Total dissolved solids EPA 160.1 125 ml HOPE 4 C I 7 days 

Sulfate EPA300 500 ml HOPE 4 C I 28 days 

He' etals 
Dissolved and total metals {Sb, As, Be, Cd, Cr. Cu, Pb, Hg, Mn, Ni, EPA 60108/7000 1L HOPE 4 C pH < 2 with HNO, I 6mo.; Hg - 28 days 
Se, Ao, Tl, Znl 

Radlorilfcndes 
Gross alpha, gross beta, gamma emitters EPA 900.0/901.1 250 ml CWM glass ·ar 4 C /6 months 

Uranium, total EPA 200.8 250 ml CWM glass ·ar 4 C /6 months 

Radium 226/228 EPA 903/9320 250 ml CWM glass jar 4 C /6 months 

~don E:J-'A 913 ~ ml CWM glass Jar 4-c /6 months 

O~l.ilnics 

Volatile Organic Compounds EPA624 3 x 40 ml VOA vial 4'C pH< 2 with HCI/14 days 

Semi-Volatile Organics EPA 625 1 liter HOPE 4 C I 7 days extraction, 40 days analysis 

I PestiCides t:I-'AtiU!S 1terHUI-'t: 4-c.; days extract1on, 4U days 

Polychlorinated biphenyls EPA608 1 liter HOPE 4 C I 7 days extraction, 40 days 

Perchlorate t:F-'A3UU 1 Iller HOPE 4'C /2 days 

c.;yanide t:F-'A 33!>.3 1 Iller HOPE 4'C /2 days 

::;ultlde, react1ve t:PA 37o.:l 1 Iller HOPE 4'C /14 days 

TPH-Gasoline EPA 8015M 3 x 40 ml VOA vial 4 C I 7 days extraction, 40 days analysis 

TPH-Diesel EPA 8015M 1 liter glass 4'C /14 days 

Oil & Grease EPA 9071 11iter HOPE 4'C, H2S04 I 28 days 

Notes: 

VOA - volatile organic analysis 

CWM - clear wide-mouth jar 
HOPE - high density polyethyrene bottles 
HNO, - nitric acid 
HCL · acid 
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4.0 MONITORING PROCEDURES 

4.1 MONITORING FREQUENCY 

Following installation, vadose zone sumps 'Will be monitored for the presence of tluids daily and 
vadose zone wells monthly. The total ckpth of the vadose zone wells will also be measured each time 
the wells are monitored. Table 2, Montionilg Frequeng, presents a summary of the monitoring program 
for the facility. 

Table2 
Monitorina Freauencv 

Landfill Evaporation Ponds 
Time Period Sumps Vadose Wells Sumps Vadose Wells 

Operation Daily Monthly Daily Monthly 
Closure Daily Monthly DailY Monthly 
Post-Closure Semi-annuallY Semi-annuallv Semi-annuallv Semi-annuallv 

4.2 RESPONSE ACTIONS 

The following response actions 'Will be conducted based on the outcome of each monitoring event. 

• Liquid not present: no further action 

• Liquid present: the fluids 'Will be sampled and analyzed. All remaining fluids 'Will be 
removed and properly disposed of. 

If the source of water in the sumps or vadose monitoring well is determined to be-tt !lilll; 

wastewaterHeH lllndhl:l lellefillte sel:lfee (e.g., fMH~~tlltef, eeHseltalltteH v:lltef et )"l~eltne wlltet) no 
further action 'Will be conducted, other than removing the liquid and miti¥ating the source. if possible 
(e.!.!'·· a break in the water supply system). If the source of the water is determined to be wastewater 
htHa6ll lellefillte, corrective action steps 'Will be taken, as described in the applicable permit module. 
Additionally, if the Action Leakage Rate (ALR) is exceeded, corrective action or contingency steps 'Will 
be taken, as described in the applicable permit modules to include an increase in the monitonng 
frequency to weekly for one month or until the ALR is reduced whichever occurs first. All response 
actions 'Will be assessed by an independent New Mexico Professional Engineer. Reporting 
commitments are described in Section 6.~. 

If fluids are detected in one of the shallow wells the depth of the fluids will be compared to the depth 
of the waste. 'fhis comparison \vill aid in evaluating 'vhether the source of the tluids could be from 
the waste di::;posal units. 

4.3 MONITORING METHOD 

The sumps are fitted with a dedicated transducer fitted with a manual readout. Consequently, the 
readout 'Will be recorded and documented manually at the frequency indicated in Table 2. 
Additionally, the sumps 'Will be visually inspected and any fluids noted 'Will be documented. 

The wells 'Will not be fitted with transducers and so 'Will be monitored visually and manually, as listed 
below. 

• A light source, such as a flashlight or mirror, 'Will be directed down the well and used to 
inspect for a reflection off fluids. 
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• An eleeffof'lie Wlltef le • el ffietefinterface probe. capable of detecting water as well as 
petroleum hrdrocarbons. v.ill be lowered down the well and used to measure the depth 
of any water and/or d1e thickness of anr pqroleum hydrocarbom present. 

• If fluids or petroleum hydrocarbons are suspected. a clean disposable bailer will be 
lowered into the well to collect a sample of the fluid f(>r visual inspection and 
contirmation of its presence prior to collectinz any for laboratorv analysis. 

The interface probc~~>lltef le.el ffietef _v.ill be decontaminated prior to using it at each well. The I 
results of this monitoring will be documented. 

The procedures and schedule for inspection and maintenance of the Vtidose Zoae Monitofffig 
~VZMS are described in the Operations and Maintenance Manual included in the Permit 
Application. 

4.4 SAMPLE COLLECTION 

Consolidation water from prepared subgrade or GCL will be sampled for baseline characterization if 
and when it occurs. The most likely location for consolidation water to collect is in the lJ)l\.':1 sump. 
as shown on J<'igure 5. As such. if it occurs prior to initllil placement of waste in the landfill it like!}· 
\vill represent consolidation water. provided there is no other significam source of fluids in the LDRS 
sump. like raimvater. If it is observed after initial placement of \Vaste in the landfill. it: will still be 
sampled. but may not represent consolidation water. The exact natme of that: water will be 
determined at the time of occurrence. 

If fluids are encountered in the stUnps or vadose zone monitoring wells, samples v.ill be collected as 
described below._ 'T"he vadose zone monitoring- sumps will each be equipped with a bladder pwnp. 
Samples will be collected from the pump using the minimal flow rate if sufficient volume exists in rhe 
sump. -Laboratory analyses of samples v.ill be completed by a- chem1eal laboratory. as described in 
the \'\'aste 1\na lvsis Plan ltibOflltery eettitied by the Stlife of"Ne" MeJfieo, liS desefibed in Seetioa §.0. 

The \'fteose ~oae ffiOtUtofifig Sl:l-HlPS w'i:H ell:efi se eqtHf'f'ed ~~>ifh ll deetellted ffllftSfef t'l:lffltl S) st:effi. 
Sl!:tllf!les o.i:H be eolleet;ed ftoffl the t'tlffit' ttstag tfie ~al: flo o.· fllte if sttftiefeat volutHe eJrtst;s ift the 

SttffllT. 

Groundwater is not anticipated in the vadose zone monitoring wells based on results from previous 
hydrogeologic investigations at the site. In the unlikely event groundwater is encountered following 
well installation, the wells v.ill be initially sampled approximately one week after installation and 
development or whenever water shows up. 

Static water level measurements v.ill be taken in the wells using an interface probe "'utef lv, el 
ffidtellt:Of prior to sampling. Measurements v.ill be taken to the nearest 0.01 foot from the gurveyed 
reference point on the well casing. The vtlltef le.el indtell:Wfinterface probev.ill be cleaned between 
each well using a non-phosphate biodegradable detergent and fresh tap water followed by a distilled 
or de-ionized water rinse. New chemical-resistant disposable sample gloves v.ill be used while 
collecting samples at each stUnp or well. 

Following water-level measurement, field measurements of pH, conductivity, temperature and 
turbidity v.ill be recorded every 2 to 5 minutes to demonstrate parameter stabilization prior to 
sampling. Purging v.ill be discontinued once the parameters have stabilized or when three well 
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volumes of water have been purged from the well, whichever occurs first. If there is insufficient 
rechar)?e to purge the wcll3 times \cvithin a practical amount of time, the well will onlv be purged once 
and sampled as soon as sufficient volume is rechar)r,ed to the well. as per the guidelines in the 
Technical Enforcement Cuidance Document (El\:\. 1989). Groundwater samples will be collected 
using a clisposable polyethylene bailer attached to a nylon rope. However, groundwater may also be 
collected from a submersible pump under a reduced flow to prevent volatilization if sufficient water 
exists. 

Groundwater samples will be placed in appropriate containers provided by the laboratory. Table 1 
indicates the appropriate sample containers, volumes and preservation required for each analyte. 
Samples will then be labeled and immediately placed in a refrigerated cooler for transport to the 
laboratory. Sample information will also be recorded in the field log book 

4.5 SAMPLE PRESERVATION AND TRANSPORTATION 

After sealing the sample container, samples will be placed into a cooler as soon as possible and 
maintained at a temperature of approximately 4 degrees Celsius. Samples will be transported to the 
analytical laboratory at the end of each sampling event. Samples in breakable containers will be 
packed in such a way as to prevent breakage during transportation. Table 1 provides a summary of 
sample preservation and holding times required for each analyte. 

4.6 QUALITY ASSURANCE SAMPLES 

Duplicate samples will be collected in order to check the precision of laboratory analyses. Duplicates 
will be included for each parameter requested with samples sent to the laboratory and labeled so that 
the samples are not identified as quality assurance samples. Approximately one duplicate sample will 
be collected for each ten samples sent to the laboratory or one per sample batch, whichever is less. 

One trip blank sample will also be sent with each cooler containing samples for volatile organics 
analysis. Blank samples will be labeled so that the samples are not identified as quality assurance 
samples. 

4.7 CHAIN-OF-CUSTODYPROCEDURES 

Chain-of-custody documentation will be used to ensure the integrity of samples from the time of 
collection to reporting of analytical results. 1his documentation will permit tracing of the possession 
and handling of samples from the time of collection through analysis and final clisposition. O:lpies of 
the chain-of-custodies will be kept in the facility operating record. 

Sample custody will be initiated at the time of sample collection by placing a label on the sample 
container and filling out a chain-of-custody fonn. Each sample collected will be identified in the 
chain-of-custodyfonn. Each person handling the sample will be identified on the fonn. 

4.8 FIELD EQUIPMENT 

Field equipment required for collecting samples will include: sample containers; gloves; refrigerated 
cooler; sample labels; physical parameter meter; log book; and miscellaneous equipment. 

Calibration of field equipment (e.g, pH meter or organic vapor meter) will be conducted at the 
beginning and end of each work day. 

4.9 DECONTAMINATION 
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In order to prevent cross contamination between sampling sites, sampling equipment will be 
decontaminated according to the following procedures. 

• Remove excess soil or other adhering substances 
• Wash with a solution of non-phosphate detergent in tap water 
• Rinse with tap water 
• Double rinse with distilled water 

Decontamination of all equipment that comes into direct contact with sampled media will be carried 
out between samples and prior to equipment leaving the site. If a pump and hose system is used, the 
system will be cleaned prior to each groundwater sampling event by pumping a non-phosphate 
detergent dissolved in fresh tap water followed by a double rinse with de-ionized water. Should 
bailers be necessary, an unused, disposable bailer will be used at each well to prevent cross 
contamination. 
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5.0 LABORATORY ANALYSIS 

5.1 ANALYTICAL METHODS 

Table 1 summarizes the analytical program for the baseline liquid characterization program, as well as 
for water detected in vadose zone monitoring wells and sumps. Detection limits "Will be below 
drinking water standards for applicable parameters. This analytical program is designed to 
"fingerprint" fluids associated with the landfill operations so that if water is detected in the vadose 
zone sumps or monitoring wells, the source of that water can be detennined. As such, it may become 
justifiable to revise the vadose zone sump and monitoring well analytical program based on the results 
of the baseline liquid characterization program NMED approval "Will be obtained prior to making 
any changes to the program 

5.2 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

Internal laboratory Quality Assurance/ Quality Control procedures "Will include the following: 

• Laboratory chain-of-custody tracking of samples. 
• Instrument calibration using calibration check standards and laboratory blanks. 
• Use of reagent and method blanks. 
• QCspike samples (approximatelyone every20 samples). 
• Matrix spike samples (approximately one every20 samples). 
• Laboratory split sample duplicates (approximately one every 20 samples). 
• Laboratory check standards (approximately one every 20 samples). 

5.3 DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS 

All analytical laboratory data "Will be presented as SW-846 [i.e., EPA SW-846, Test Met/Jodr .for Evaluating 
SoltdWaste_, P1Jsicai/C!Jemica1Met/Jor/Jj T/JirdEdition (EPA, 1986)] documentation packages that provide 
the same level of detail as EPA O:mtract Laboratory Program (a...P) Level IV [see OIM02.1, USEPA 
Contract Laboratory Program Statement if Work .for O~ganics Ana!Jis~ Mulll~Medt"' Mulll~Concentrallon (EPA, 
1990a) and OIM03.0, US EPA Contract Laboratory Program Statement if Work .for O~ganics Ana!JisiJj Mut0~ 
Medt"' Multi-Concentration (EPA, 1990 b)]. A tabular key "Will be provided with the package that relates 
field/laboratory sample ntunbers to: 1) QA and QC samples; 2) cooler receipt form(s); 3) reponing 
requirements for organic and inorganic analyses; 4) reporting of internal QC results (e.g., laboratory 
blanks, surrogate spike samples, matrix spike samples, laboratory duplicates and/ or matrix spike 
duplicate pairs, and laboratory control standards); and 5) identification of field duplicates and all types 
of blanks. Actual chromatograms "Will be provided for all samples analyzed by gas chromatography 
(GQ methods. 

At a minimum, data package verification "Will include evaluation of sampling documentation and 
representativeness, technical holding time, instrument calibration and tuning, field and lab blank 
sample analyses, method QC sample results, field duplicates, compound identification and 
quantification, the presence of any elevated detection limits, and a summary of qualified data. All data 
"Will be flagged with appropriate qualifiers. 

The data validation and verification procedures "Will include: 1) an initial review or verification of the 
completeness of individual data packages for each sample delivery group; 2) validation of the data 
using guidelines tailored to the type of analyses performed (i.e., organics, inorganics, or 
radiochemical); 3) resolution of data discrepancies, where possible, by liaison with the responsible 
laboratory; 4) qualification of data by flagging with appropriate codes, with emphasis on data usability 
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for decision-making purposes; and 5) preparation of sample delivery group specific data assessment 
summaries and a narrative report. 
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6.0 DATA MANAGEMENT 

6.1 FIELD DOCUMENTATION 

Records of all field activities will be kept in the facility operating record and the following itelll'l will 
be used to document field activities 

• Field log book 
• Boring logs and well construction diagralll'l 
• Well or sump sampling logs 
• Chain-of-custodyfoflll'l 

Field log books will be maintained during the operating and post closure period of the facility and 
used to record details of work including daily activities, any deviations from sampling or quality 
assurance plans and equipment calibration. 

Geologic boring logs will be produced by the field geologist during drilling activities. The logs will be 
prepared under the direct supervision of a qualified geologist or geotechnical engineer. Field logs will 
also be reviewed by the supervising geologist or engineer prior to finalization. 

6.2 LABORATORY DOCUMENTATION 

Once custody of a sample has been relinquished to the laboratory, complete documentation of the 
progress of the sample through the analytical process will be carried out by the laboratory. This will 
include a description of sample condition upon receipt, recording of sample receipt in the laboratory 
log book, documentation of steps in the analytical process and recording of the results of analysis. 

6.3 LABORATORY REPORTING 

The laboratory reports (Level IV Data Validation Packages) will include the information listed below. 

• Sample number (as recorded on sample label and in field log book) 
• Date sample received by laboratory 
• Date of analysis 
• Analysis performed 
• Results of analysis 
• Detection limits 
• Reporting units 
• Signatures of persons responsible for analysis 

In addition, laboratory reports will include the raw data (e.g., chromatogralll'l), copies of chain-of­
custody foflll'l and results of laboratory QC procedures indicating accuracy and precision of analytical 
results. 

6.4 DATA ANALYSIS t .. NI>REPORTINC 

Data analysis will include tabular and graphical representation, graphical comparison between various 
parameters and statistical analysis,-fi£ appropriate7 to determine whether fluids detected in the VZMS 
during the monitoring period arc from wastewater sources or not. The application of .g.gata analysis 
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methods Mel;) dependent on the t:ype of data li:He the speeifie pl:tf'Poses of th~tt ph~tse of the reported 
during monitoring of the VZf\IS. if any p£og£ftffi. 

Using the baseline characterizations and the waste analyses (\'CAP\ chemical proftles of the water 

types as well as a suite of appmpriate analytical indicator parameters will be selected to be 
incorporated into the vadose zone monitoring program t()r leak detection during facility operation. 
'fhe indicator parameters will be based primarily on the waste analvses. while the wastewater protiles 
will be based primarily on ma1or ion chemistry. if available. Therd()te. the indicator parameter list is 
expected to eYolve as yarying waste :.mean:1s are accepted bv the facility. In addition. all hazardous 
chemicals ever received at the facility will comprise a full list of indicator parameters. for which 
monitoring \Vill be performed semiannually during facility operations. 

;\nalytical data from samples of tluids detected in the VZf\IS W!tste"' !tfe£ s~les will be compared to 
the non-wastewaters baseline characterizations and wastewater evaluations discussed in Section 3.0. 
These compariwns will it:J:tfi!tlly usffig be based on evaluating· trilinear plots of major ion chemistry 
charactetlzation (e.g .. calcium. magnesium, potassimn. sodium bicarbonate, sulfate and chloride) and 
dl:!'o~ tabular and graphicalfe£ffi:!tt fa£ the eoffi:~l:l:f'isoH of summaries of metals/nonmetals, 
radionuclides, hydrocarbons and other constituents. Through these evaluations. an obYious 
correlation bet\veen the water types and concentration ranges of the monitoring sample to either the 
wastewater or non-wastewater characterization may be observed. If the monitoring sample data 
cannot be easilv characterized as wastewater or non-wastewater, or if concentrations fall outside the 
ranges established during baseline characterization, the monitoring· sample will be characterized using 
statistical methods. In thi:: case, a tolerance or prediction interval statistical procedure will be applied. 
unless a more appropriate statistical method is idemified. 
These e!tt!t €OfflPllriSOHS .. 1:1± Be l;lSed to ieeffiifi ~oteHti!tl SOUfees of !tfij' fluies th!tt ffi:tt;< !te€l:lffltll~tte iH 
the Stl:ft'l:t}S o£ , ~teose >loHe ffl:eaitofffig v.--eHs. UsiHg the B!tselffie eh!l:f~teteffi:~ttioHs !tfte ffie "'!tSte 
!tH!ik) ses('n'i~P). eheffife!tl t'rof.tlp of the ., !tte£ tnes !tS ., eH !tS !t suff:e ef !ttlt'rot'f'i!tte !tH~e!tl 
ineie~tto£ t'M!tffieters wiH Be seleetee to he ineo~or~ttee iHto the , ~teese S3oHe metJ:i.tof'iHg t're~!tffi fer 
le!tk eeteetieH euiMg f~teilf~ Ot'ef!ttiOH. The ifleie!ttef t'!tf!tffietefS .. iH Be B!tsee t'ritt:tfH-fl) OH the "'!tSte 
!tH'*ses v;4Mie the n!tste,..,!tte£ t'£ofiles 1viH Be h~tsee t'firflfrril) oH ffi!tjo£ ioH ehemisey if !iiMl~thle. 
'I1te£efe£e, the iHet€!tfOf t'!tr!tffi:etef list is e.f:t'eetee to e <'8l' e !iS ' m ing "!tSte Sffe!tffi:S !tre !teeet'tee B) 
the f~teiliey . IH !teSftfoH, !tll h!tZ!tfflo tlS eheffife!tls e' er reeei' ee !if the faeiht) .. 1:1± €0ff!:PtlSe !i fuH list 0 f 
iHete!tfOf t'!tf!tffi:etefS for .. 'fiieh ffiOHttofi.B:g l'lliH ee t'effeffl'l:ee seffli!tHHUftlty etlfiflg fitefky O~et!tfi:OHS. 

If 8fl: !t €!tSe B) e!tse B!tsis the SOtlfee of Ov'!tter ohsef'< ee iH the V'6MS is HOt eh MOUS In order to apply 

these statistics, it may become neccssaw to collect additional baseline data for non-wastC\vatcrs to 
establish a more concrete backb'1:ound profile. ·rhe need for additional baseline sampling and analysis 
will be evaluated at the time of occurrence and evaluation of fluids in the VZivlS. 

6.5 DATA REPORTING 

Data will be summarized and presented to NMED on a quarterly basis. The report will include an 
executive summary that highlights any significant findings during the reporting period. The main 
body of the report will include discussions or summaries of the following topics listed below. 

• 
• 
• 
• 
• 
• 

Monitoring and sampling methodology 
Gurent and historical analytical results 
Grrrent and historical fluid levels, if applicable 
VZMS inspection and maintenance results 
Volumes of fluids removed from all monitoring points, including the LCRSs and IDRSs 
Significant historical changes in fluid levels or fluid chemistry 
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The report will also include the items listed below. 

• Maps illustrating facility waste management units and monitoring sump and well 
locations 

• Maps illustrating grotmdwater depth, gradient and flow direction (if appropriate) 
• Map (plan view or cross-section) illustrating gronndwater pathways (if appropriate) 
• Graphs and/ or tables depicting water quality 
• Laboratory documentation, chain-of-custody and QA/ QC documentation 
• Copies of well and sump sampling logs and other pertinent documentation 
• Conclusions and recommendations 

If fluids are detected in either the sumps or wells, NMED and the Cabinet Secretary will be notified 
within 24 hours. Subsequently, an additional report (i.e., not a regularly scheduled quarterly report) 
will then be submitted to NMED within 14 days of fluid appearance. This report will include an 
assessment of the amonnt and source of the fluids; the possible size, location, and cause of the leak; 
and the seriousness of the any leak in tenns of potential releases to the environment. It will also 
include a summaty of any immediate short or long term response actions to be taken. The report will 
also include those items listed below. 

• Monitoring results from the sumps and wells (volumes/fluid levels and analytical results) 
• A comparison to the baseline characterization results 
• Analytical results for all fluids 

Within 30 days of fluid appearance, a report will be submitted to NMED describing the effectiveness 
of the response actions. Monthly reports will be submitted to NMED as long as fluids are present in 
the VZMS. 

6.6~ DATA STORAGE 

All completed data analyses and reports from this project will be stored electronically. Copies of the 
electronic data and hard copies of the data and laboratory reports will be placed in the facility record 
during the operating and post-closure periods. 
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7.0 HEALTH AND SAFETY 

If there is reasonable potential for exposure to toxic cornpotmds, field personnel will be required to 
have current certification of 40-hour health and safety training per OSHA 29 CFR 1910.120(e). 
Personnel will adhere to proper health and safety protocols as described in a separate Health and 
Safety Plan that will be submitted to NMED for review and approval prior to initiation of Work Plan 
activities. The selected contractor will also provide a health and safety plan relating to their operation 
(e.g. drilling equipment). 

A Health and Safety Officer (HSO) will be designated that will be responsible for monitoring 
potentially hazardous situations during all field activities, ensuring that all personnel know the 
potential physical and chemical hazards and are trained in the proper use of personal protective 
equipment (PPE). It is anticipated that safety Level D will be the highest level of PPE necessary (i.e., 
work clothes, hard hats, steel-toed boots and safety glasses). The HSO will make the decision when it 
is necessary to upgrade to a higher level of PPE. The HSO will also conduct periodic air monitoring 
(documented following Rule 1166-type requirements) and determine if conditions require an 
immediate termination of work 
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Revised VZMS WP 

Subject: Revised VZMS WP 
Date: Fri, 7 Ju12000 17:23:49 -0600 

From: Toby.Leeson@us.mw.com 
To: steve _pullen@nmenv.state.nm.us 
CC: Diane.L.Dwire@us.mw.com, mwatson@bkltd.com 

Steve, 

Here is the revised VZMS at your request in both redline version and non-redline 

version (pdf format) . Please let us know what you think so we can finalize its 

production. You should have already received a revised well construction 

diagrama nd the new figure (Schematic Site Model). 

Thanks, Toby 

(See attached file: VZMS WP Redline.pdf) (See attached file: VZMS WP 

Non-redline.pdf) 

OvzMs WP Redline.pdf 

Name: VZMS WP Redline.pdf 
Type: Acrobat (application/pdf) 

Encoding: base64 
Description: Adobe Portable Document 

OvzMS WP Non-redline.pdf 

Name: VZMS WP Non-redline.pdf 
Type: Acrobat (application/pdf) 

Encoding: base64 
Description: Adobe Portable Document 
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