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RBSL sotls = G siandard (250 mg/L) = (DAF) x (swaver fillad porosity)/(soil dry densigy)
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. [ Chioride Working Group Tier 1 Evaluation of the soll to Groundwater Pathway for Chlorides-Draft 5/23/01

-| Objective: Develop a New Mexico Tier 1 screening value for chiorides in soil that is protective of GW and is acceptable to operators and regulators.
The screening value could be used as a practical limit for delineation.

Proposed Approach: ASTM (NMRBCA] simple fate and transpor{imoleding

Assumptions: . 250 mg/l will be threshold for groundwater protection.

. Salt in soil above 5 feet below grade surface will tend to move upward due to NM high evaporation rates.
Recharge igjextreanelyflow in NM. Le. 25 cmyr. Datd complied]by DB Stephens throughout NM.

No siting or Festrictions on location.

State wide data for GW Darcy velocity Ugw = 51 ffyear

. GW mixing zone thickness = 10 ft

. Size of site was 50 feet parallel to GW flow. No width was given. Width was assumed tobe 11t.

. Infiftration rate was set 10 times for safety which was 1.16 in per yr.

DNPT AWM =

o A. .- | ASTM equations: BSl s = (RBSI gw] X . ASTM E2081-00

LF {dilution factor in groundwater) = 1/ (1 + Ugw X MZt)/ (| x W)
where Ugw is GW Darcy velocity

where MZt is mixing zone thickness

where | is infiltration rate (recharge)

where W is length of the GW source

RBSLgw is groundwater to be protected NM standard is 250 mg/l.

Ks is the total soil concentration to pore water concentration ratio and is given Ksw= (Ow+Kd'Ps + (Heff"Oa)/ Ps
where Ow is the water filled porosity of the unsaturated zone

where Kd soil water partition coefficient

where Ps is dry soil bulk density

QOa is the soil air content

Heff and Kd was setto =0

[with a DAF of 100 |

EPA standard is 20 for small sites less than .5 acre




%@%@q@sﬁ@@ Title ©,m @m@@

_roo_u utilized the >v,_.m vadsat Boam_ and the ,_no_.oé:, _w@m@@ﬂw 844062 is @%@&@@@@@
|Landfiltypical parameters: | water-level declines in the
| Cell si o  bacres i i
oermawaste: Sacres Ogallala aquiter in Lea
| Minimum depth to groundwater: 50 feet @@E:g@% Z@é %@%:@@3
| Liners: - none - J
. ‘Waste Type: - salt oosnnaﬁﬁoa soil-like material @ 1000 mg/kg
| Location: S Lea County, NM -
| Hydrologic Input: o . Ogallala USGS/NM m”n.m m:nq Stu eport #84-4062
, . Groundwater Recharge in the Southern High Plains.
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- . '| Objective: Develop a New Mexico Tier 1 screening value for chlorides in soil that is protective of GW and is wnnL
The screening value could be used as a practical limit for delineation.

Assumptions:

. Proposed Approach: ASTM (NMRBCA) simple fate and transport moleding.

Chioride Working Group Tier 1 Evaluation of the soll to Groundwater Pathway for Chiorides-Draft 5/23/01

. 250 mgfl valt be threshold for groundwater protection.

Salt in soil above 5 feet below grade surface will tend to move upward due to NM high
Recharge is extreanely low in NM. L.e. 25 cmfyr. Data complied by DB Stephens throu
. No siting or restrictions on focation.

State wide data for GW Darcy velocity Ugw = 51 ftiyear
GW mixing zone thickness = 10 ft
. Size of site was 50 feet parallel to GW flov.. No width was given. Width was assumed

PNOO B WN =

. Infittration rate was set 10 times for safety which was 1.16 in per yr
. |/ASIM equations: ~ RBSLs = (RESLawi X (KsiF) ASTM E2081-00 K

«.
oy

LF {dilution factor in groundwater) = 17 (1 + Ugw X MZt)/ (| x W)
where Ugw is GW Darcy velocity

where MZt is mixing zone thickness

where | is infiltration rate (recharge})

where W is length of the GW source

RBSLgw is groundwater to be protected NM standard is 250 mg/l.

Ks is the total soil concentration to pore water concentration ratio and is given Ksw= (Owe{
where Ow is the water filled porosity of the unsaturated zone

where Kd soil water partition coefficient

where Ps is dry soil bulk density

Oa is the soil air content

Heff and Kd was setto =0

[geslmata

Chioride Working Grou {with a DAF of 109

EPA standard is 20

Using the given
equations and
parameter values (e.g.,
1.16 inlyr recharge, 0.3
wafter content, and 1.5
kg/L bulk density) the
chloride standard for
soll is 104,781 mglkg,
which is a DAF of 2100.
It appears that the LF
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equation given is wrong




|Chloride Working mzxi Tier 1 Evaluation of the soll to Groundwater Pathway for Chlorides-Draft 5/23/01

Objective: Develop a New Mexico Tier 1 screening value for chlorides in soil that is protective of GW and is acceptable to operators and regulators.
The screening value could be used as a practical limit for delineation.

Proposed Approach: ASTM (NMRBCA) simple fate and transport moleding.

. 250 mgfl will be threshold for groundwater protection.

Recharge is extreanely low in NM. Le. .25 cmiyr.
No siting or restrictions on location.

State wide data for GW Darcy velocity Ugw = 51 ftiyear
GW mixing zone thickness = 10 ft

. Size of site was 50 feet parallel to GW flow. No width was given.
. Infiltration rate was set 10 times for safety which was 1.16 in per yr-

lied by DB Stephens throug

DONO AW

[ASIM equations:  RBSLs = (RBSLqw) X (KsAF) ~ _ __ ASTME2081-00 _

LF (dilution factor in groundwater) = 1/ {1+ Ugw X MZty (I x W)
where Ugw is GW Darcy velocity

where MZt is mixing zone thickness

where | is infiltration rate (recharge)

where W is length of the GW source

RBSLgw is groundwater to be protected NM standard is 250 mg/l.

Ks is the total soil concentration to pore water concentration ratio and is given Ksw= (Ow+Kdj
where Ow is the water filled porosity of the unsaturated zone

where Kd soil water partition coefficient

where Ps is dry soil bulk density

Oa is the soil air content

Heff and Kd was setto =0

Salt in soil above 5 feet below grade surface will tend 1o move upward due to NM high evaporation rates.

0.25 emlyr with a
multiplier of 10
converts to 0.98
in/yr; not 1.16
inlyr as given by
NMOCD. A 15%
relative error.

[ 1938|meka  Chloride Working Grou, [with a DAF of 103 |

EPA standard is 20 for small sites less than .5 acre

Y Denfel B. Stephens & Assocla
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Objective: Develop a New Mexico Tier 1 screening value for chlorides in soil that is protective of GW and is acd
The sereening value could be used as a practical imit for delineation.

Proposed Approach: ASTM (NMRBCA) simple fate and transport moleding.

‘ Assumptions:

. 250 mgfl vall be threshold for groundwater protection.
. Salt in soil above 5 feet below grade surface will tend to move upward due to NM hight
. Recharge is extreanely low in NM. L.e. 25 cm/yr. Data complied by DB Stephens thrg
No siting or restrictions on location.

State wide data for GW Darcy velocity Ugw =
. GW mixing zone thickness = 10 ft

. Size of site was 50 feet parallel to GW flow. No width was given. Width was assumet
. Infiltration rate was set 10 times for safety which was 1.16 in per yr.

51 ftiyear

PN AWN -

~ ASTME2081-00
1/ (1 + Ugw X MZtY ( x W)

__RBSLs = (RBSLgw} X (KsiLF} _

LF (dilution factor in groundwater) =
where Ugw is GW Darcy velocity
where MZt is mixing zone thickness
where | is infiltration rate (recharge)
where W is length of the GW source

RBSLgw is groundwater to be protected NM
Ks is the total soil concentration to pore
where Ow is the water filled porosity

fard is 250 mgil.
concentration ratio and is given Ksy/~ (O
unsaturated zone

with a DAF of 109

EPA standard is 2(

Assuming the DAF of
109 was calculated
correctly, the reported
chloride limit of 1,938
mg/kg is in error.

Using the DAF of 109 and
the water content and
bullk density given by the
NIVIOCD on talb 4 of this
spreadsheet gives a
chloride standard of

9,450 mg/kg.
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Table 5. Variatio

n of

AF with Size

f Source Area for SSL EPACMTP

Modeling Effort

DAF

Area lacres) 85th 90th 95th

0.02 1.42E+07 2.09E+05 846

0.04 9.10E+06 2.83E+04 211

0.11 5.54E+04 2.74E+03 44

0.23 1.16E+04 644 15
0.50 2 50E+03 170 7.0
0.69 1.43E+03 120 4.5
1.1 668 60 3.1
1.6 417 a8 25
1.8 350 33 2.3
3.4 159 10 1.7
5 4.6 115 13 ﬁ 1.6
11.5 a1 5.5 1.2
acres 23 21 3.5 1.2
30 16 3.0 1.1
46 12 2.4 1.1
69 8.7 2.0 1.1

4 ~ Denlel B. Stephens & Assedtiss, Inc.

Why would the DAF for a

)

-acre site be higher than

that for a 4.6 acre site?




" | The following is a summary of all of the soil screening levels calculated above and averaged.

|Conclusion:

- | Vadsat 1000 mg/kg

EPA infinite source model 1183 mg/kg if over 50 feet from groundwater 1000 .
ASTM (RBCA) Chloride working group 1983 mg/kg 1153 :
EPA DAF study 750 mgikg **very small source 1953 1 ,_. I |
Joo " .
Total 491614 = 1229 mg/kg 1027 compensated for r 1000 |
Cl backround levels 1153
1953
adjusted to include a background concentration of 50 mg/l in groundwater. The other three models were not adjusted 1

for background levels

found to be very o_owm, When the other three models are adjusted for chloride background levels the average of these values is ul Mm @ §R P @n P @ P\&

.| a2 foot waste zone that is approximately 50 feet from groundwater. o
Cl backround levels

OCD's default value, 1000 mgvkg

Equation In spreadsheet is wrong. Includes zero in
average: (1000 + 1153 + 1953 + 0)/4 = 1027. Should be

A ﬁ@@@ + 1153 + é@@@ + 1000)/4 to obtain 1,277 mglkg.
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-| Tier 1 Evaluation of the soil to groundwater pathway for chiorides.

- | Soil | Screening Level in Soil (mg/kg)

wa—.mo:m O<< standard (250 mgA

Cw= Ground water protection standard (mg/L) x dilution factor

GW standard 250 mg/L 250

Range of parameters
give SSL for chloride
ranging from 400 to
6,800 mg/kg

Kd= Soil water partition coefficient = Oforsatts [ 0|

Oow = water-filled soil porosit default = .3 [ 0.3]EPA default
Pb= dry soil bulk density kg/L [ 1.5|EPAgefault
dilution factor = 1+ Kid/iL

K= Aquifer hydraulic conductivity ftyr 14600 16 fvday 40 f/day 155 fyday
1 hydraulic gradient fift 0.0023 12 ft / mile
d= groundwater mixing zone depth ft 10 typical MW
1= Infiltration rate fyr 0032 025inAr 38inAT .50 infyr
L= Length of source paraliel to GW #t 463 5 acres
df auto equation 0.04226
DAF 23.66469
SSL auto equation

[_1183]maks

. resuits
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EPA

Steady-State Infinite Source Model T

Tier 1 Evaluation of the soil to groundwater pathway for chlorides.

Decreasing landrarm

Soil Screening Level in Soil (mg/kg) ~ RBSLsoils = GW standard (250 mg/}

| area to 2-acres gives

Cw= Ground water protection standard (mg/L) x dilution factor
length parallel to
B GW standard 250 mg/L Nmn
groundwater flow of
Kd = Soil water partition coefficient = Oforsats [ 0] N @ m ﬂ&wﬁ A @ @ @ g g w 5 @ @ ﬁO_.._ g mu q @
Ow = water-filled soil porosit defauit = .3 [ 0.3]EPAdefault ) .
Pb = dry soil bulk density kg/L [ 1.5]EPA default S =«H@v a @@ F [NCIreases
. _ 4 o)
dilution factor 1+ Kid/lL m@ \@ N_x.mqu©g é & @@ ﬁ@ é ; @M@
K= Aquifer hydraulic conductivity ftfyr 14600
i hydraulic gradient fiift 0.0023
d= groundwater mixing zone depth ft 10
I= Infiltration rate fiyr 0.032
L= Length of source parallel to GW #t 295

df auto equation
DAF

equation

0.04226
36.57203

[_1829]

mg/kg _results
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dy-State Infinite Source Model

Tier 1 Evaluation of the soil to groundwater pathway for chlorides.

dilution factor = 1+ Kid/IL

K= Aquifer hydraulic conductivity fiyr
hydraulic gradient fi/ft

= groundwater mixing zone depth ft

= Infiltration rate ftiyr

= Length of source parallel to GW ft

df auto equation 0.04226

DAF [ 53 46875

. | Soil Screening Level in Soil (mg/kg) ~ RBSLsoils = GW standard (250 mg/

Cw= Ground water protection standard (mg/L} x dilution factor

GW standard 250 mgiL 250

Kd = Soil water partition coefficient = 0 for salts B

Ow = water-filled soil porosit default = .3 ! EPA defauit
Pb= dry soil bulk density kg/L !mmﬁ default

It site is rectangular
shaped (e.g., 200t x
1,089 ft), 5-acres in size
and oriented
perpendicular to
groundwater flow, the
chloride SSL increases
126% trom 1183 to 2,673
mglkg.

el

_results

T acres

equation 2673 |{ma/kg




PR

. [EPA  Steady-State Infinite Source Model

Tier 1 Evaluation of the soil to groundwater pathway for chlorides.

L

- .

Using both 2-acre sit

[Soil Screening Level in Soil (mg/kg) ~ RBSLsols = GW standard (250 mg/

dilution factor = 1+ KidflL

K= Aquifer hydraulic conductivity ftiyr
| hydraulic gradient fuit
d= groundwater mixing zone depth ft
1= Infiltration rate ft/yr
L= Length of source parallel to GW ft

TZTermne
typical MW
0.25infyr  .38infyr 50 inkyr

df auto equation 0.04226
DAF 142.8074

il

and rectangular shape

Cw = Ground water protection standard (mg/t) x dilution factor A @ . @ . .M &Unﬁmﬁ Mm A_ A_ @ A_ Dnmwﬂﬁv
X GW standard 250 mg/L 250 . n
oriented perpendicular
Kd = Soil water partition coefficient = Oforsatts [ 0] mﬁ@ @ ﬁW© g 5 @ué@ﬁ@ q.. %:@éu ﬁ_u_g @
Ow = water-filled soil porosit default = .3 ! EPA default

Pb= dry soil bulk density kgiL [ 1.5|EPA default @jzm@_ﬂm@__@ @@F mE@Q@@@@@

500% from 1183 to 7,140
«| Mg/kg.

5 acres

results

equation E mg/kg




1 oozo_.cm_oz BY z_ocm_. TYPE

- ._|Compare to Tab 8 on NMOCD spreadsheet "3 WP Chloride _u_:m_ xIs™

©+ | Summary of Results

Chloride
Source Hydraulic Net Chloride [SSL Adjusted for
. Area Conductivity {Hydraulic {Infiltration SSL Background
Model (Acres)  [(ft/d) Gradient |(in/yr) DAF |(mg/kg) [(mg/kg)
. |VADSAT 2 40| 0.00230 0.380| 55 3923 3138)

.- |EPA Steady-State (USGS) 2 40} 0.00230 0.380{ 37 1848 1478
" |EPA DAF Study 2|N/A N/A N/A 31 1556 1245
AVERAGE| 41] 2442 1954

Notes: (1) _wmox@qocsa is 50 mg/L (NMOCD, moomv

.l:.._ - mﬁm@:mzm -. Assodletiss, lne.




o , | Summary of Results

~ [CONCLUSION BY MODEL TYPE
-~ |Compare to Tab 8 on NMOCD spreadsheet "3 WP Chloride Final.xls"

Chloride
Source Hydraulic Net Chloride [SSL Adjusted for
Area Conductivity |Hydraulic |lInfiltration SSL Background
... {Model (Acres) |(ft/d) Gradient |(in/yr) DAF [(mg/kg) ((mg/kg) 4
- - IVADSAT 0.434 40| 0.00230 0.380} 66 4671 3737
. EPA Steady-State (USGS) 0.434 40{ 0.00230 0.380| 78 3909 3127
EPA DAF Study 0.434|N/A N/A N/A 286 14298 11439
AVERAGE| 143| 7626 6101]

Notes: (1) Background is 50 mg/L

(NMOCD, 2006)




RN @E@@gﬁa@@ andl Eg_@q@g@@@% off Saline @gi \%@g
- Solls. USDA Agriculture Hendbool No. 60, 1954 -

2, USDA Geoerge [E. Brown, Jr. @@g%@ F@@@@Q@@@
Feliplhyte Detaloase

v@n@@@bz@@@@:@@@@@ﬁo @@5@@@@%@5 @@q@g@@u w@@@.
- PLANTS Defielbese et hifp:/plants.usde. gov - _

\ & .@@%ﬂ@:@q@@@@@qﬂmg@<@a@@@3@q g@@%@q@@@
- during Seedling Growh. Medey et &l., 1978

8. Root-Zone Salinfty: Indices for .q@:@q%@@ fm

- Agrieulturel Crops. Steppuln etal., 2005 :
6. Remedietion of Salt-Affscted Solls at ol and @@@
A Production Facllifes. APl Publication Z@D.ao@ 1907
.@..m:@@nw,ﬂm@:m:m @\ym,m@@,ma@mﬁ me. .




o @3@ @_:o @3@ g@m u@é in Z@é _<_@x._@. %g 5@@ @ ,
 low szllt tolerancs AAN 3@5&@@

o Blue @@E@m grows in San Juan & 2@8 @@%to@
~ but has a sall tolerance off only 2-3 g%:@m\@g -

- < New Mexico’s Ol 12@@5@ Areas have vw@v §@§ |
. g@z« sl tolerant plants (>12 gggom\@gv

| " =0 @@ @@@@a@g@@% n@_*mxwm@@% Otaro & @@5 Juan @@%@@@
o o Allkelll sa sacaton (Cheves, Colfex, m@%@ !%@ @@5 Juen)

o Crested wheelgrass (Coliax, Otero & Sen Juen Counties)

& oWestern %s@@@@q@@@ ﬁg@@!_o@:ﬂxw Eddy, Otero, Sam Juan)
.!gm_- @ﬂm@:m:m’.>mm@o_md} A e
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