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TABLE 1 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
:: .: .. :.,-::.· :··· :\':. :' '::·<.::::·,::::·:: .· .. ·: ':" .:··: ·.. ·.: .·:.: _:'£ 

·. .:: ·,·:·· : c >\ / CLIMATOLOGICALDATA > 

city Roswell, NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM, using 30 yr mean monthly inputs 
(default or synthetic) 

temp~rature & source of data Synthetic Roswell, NM using 30yr mean monthly inputs 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 1 Poor stand of grass 

evaporate zone depth 24 in. Maximum depth of vegetative soil 

growing season start and end day 7 6/31 0 HELP default for Roswell, NM 

: : ) > > :····: < :· .• ::· ..• ::: ···:. :······: > • / : < : .• ···:···· ·::·:.:,.. > ·:· :· .·.· 
:::. ·······::·.:. 

:.::•·:· ... ,.::··.;·· , ...•••.. , ... / ·:. 

:.<: ]2--+ LANDFILL COVER DATA< > ··:.:· .... ·.: ::········'·:·: .·:.· .·.:::.:· : : .... ·.·:. .· 

type of vegetative cover 1 Poor stand of grass 

SCS runoff curve number 74.9 HELP model _g_enerated, Soil texture 4, 25% slope, poor stand of grass 

active (uncovered) No 

% of surface runoff that drains from landfill 100% 

surface area 1 acre Unit area, (outputs to be converted to gallons/acre/day) 

·':' 5<>,( A~:[) o~5.ri~:·':o~9~•·•····:>:··· ·. • •.•..• \ :. / .•• , ·.::·· > ·..•. · .. · ···., < .,:. ·········:·:: :::.· 
. ,·.: .. 

- << >:··:····· 

::·· . .·.::::::·:.····:., ..................................... > •••...•.• < •. :····/:·····::::: .••••• , ):'· .: ·: .· .. : :.-:. ;: . ::- : ·: : ·.· . :·.· "·:• 

source of soil characteristics 

number of layers 6 

NQIES: 

PROJECT: Trjassjc Park Djsoosal Facilitv. Coyou liner System 

H:\602\ T ABLES\TBL.I 
03/01/96 9:28am WP51/tls 

HELP defaults, useing lab data for onsite soils 



~~ ---------- - -- - --- - -- --- -------- --

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
:> :::::::.::·.-:_::: :.: :::.::: :_ :-: : ,::·::--::·.:··: : -:-· 

LAYER NUMBER: 1 

layer type 1 

thickness 24in 

soil texture 6 

porosity 0.453 

field capacity 0.190 

wilting point 0.085 

moisture content 0.0863 

saturated hydraulic conductivity 7.2E-4cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as reguiredl 

PROJECT: Triassic Park Disposal facility. Coyer Alternative 

H:\602\T ABLESITBL.2 
02/29/96 5:48pm WP51 /tis 

JUSTIFICATION 

Vegetative soil, (Vertical percolation layer) 

See liner section 

HELP Default for a SM. (geologic data indicates some onsite soil to be 8 SM w/ 
8 lower permeability than other SM's on site) 

HELP default for texture 6 

HELP default for texture 6 

HELP default for texture 6 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 
I 



--

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

II INPUT PARAMETER VALUE 
I : > :· .::. <<::. : :: :-·.;.: ::::: .. :- . :. < -::::::.:. ·:· ·.::":-:::-· .<; 

I LAYER NUMBER: 2 .·· 

layer type 2 

thickness 0.2 in 

soil texture 20 

_j}Orosity 0.850 

field capacity 0.010 

wilting point 0.005 

moisture content 0.010 

saturated hydraulic conductivity 1.0E1 cm/s 

Is layer compacted? NA 

slop_e (if lateral drainage layer) 25% 

maximum horizontal drainage distance 550ft 
(if lateral draina_ge layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOIES; (make additional copies for each layer as reguired) 

PROJECT: Triassic park pjsposal Facility. Coyer )!.lternatjye 

H:\6021TABLESiffiL.2 
02/29/96 5:48pm WPSI/tls 

JUSTIFICATION 
.· ... : .: 

·:·· < 
Geocomposite (lateral drainage layer) 

HELP default thickness for texture 20(consistant w/ materials on the market) 

HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

HELP default for texture 20 

HELP default for texture 20 

HELP default for texture 20 

Moisture content equal to field capacity, does not allow for water storage in 
Lateral drainage layer 

HELP default for texture 20 

See cover section 

Estimate 

I 
I 



------- ---·-·-·-··--- ·- -- -- -

I TABLE 2 
LANDFILL AL TEBNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
:>: o>/ :: < .o/ <,.:c.,.: <'o> :. : .. · _. . o-o: .:·:· ·. 

LAYER NUMBER: 3 .· .. 

layer type 4 FMC, (HOPE Geomembrane) 

I thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture :35 HELP Default texture for HOPE geomembrane. 

porosity 1\IA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) 1\IA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 1 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity 1\IA 

NOIES: (make additional copies for each layer as reguired) 

PROJECT: Triassic Park Disposal Facility. Coyer Alternative 

H:\602\T ABLESITBL.2 
02/29/96 5:49pm WP51 /tis 

Good installation 

.·· 
. o-, 

_j 

I 

1 

! 



TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
-~-~ ---·---------. 

LAYER NUMBER: 4--···· 

layer type 3 

thickness 0.24 in 

soil texture 17 

porosity 0.750 

field capacity 0.747 

wiltii!YJlOint 0.400 

moisture content 0.750 

saturated hydraulic conductivity 3.0E-9cm/s 

Is layer com_l)acted? I No 

slope (if lateral drainage layer) I NA 

maximum horizontal drainage distance I NA 
(if lateral drainage layer) 

_geomembrar1«t pinhole ~«tf1Sity I NA 

geomembrane installation defects I NA 

liner installation quality I NA 
(if geomembrane) 

geotextil_«! !r~tnsmissht!t'f_ I NA 

NOTES: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Cover J'lternatjye 

H:\6021TABLESITBL.2 
02/29/96 5:49pm WP51/tls 

JUSTIFICATION 

GCL 

See Cover section 

HELP Default for bentonite mat 

HELP default for texture 17 

HELP default for texture 17 

HELP default for texture 17 

Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

HELP default for bentonite mat. 



---

TABLE 2 il 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

I 

INPUT PARAMETER VALUE 
.,_.;:>,.· ,>:·:·:::- <:'--:,:,:::<:'_>···-·· .. _->-- _._.,,_ .. ,. __ .,_,, . :_ .> •• , .• _._., ·,_.,,_.,._ .. ., 

LAYER NUMBER: 5 '' 

laver type 1 

thickness 6 in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1.7E-3cm/s 

Is layer compacted? Yes 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES: (make additional copies for each layer as reguired) 

PROJECT: Iriassic Park Disposal Facility. Coyer Alternative 

H:\602\TABLES\TBL.2 
02/29/96 5:49pm WP51/tls 

JUSTIFICATION 
·. _,. -,, 

__ .-·,···---··, .. ,, 
·.··' ··'· ...... ,_, 

Protective soil, (Vertical percolation layer) 

See cover section 

HELP Default for a SM. (lab data indicates onsite soil to be a SM) 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 

-

> 

I 



TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

~i~~ ~~pjJsERl ~·t ... · ······ ... · •. l) _0_f_E·· .. •.···.•·••··. ··•· > ·•·• ..••... 

layer type 1 

thickness 18 in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1.7E-3cm/s 

Is lay_er com__Qacted7 No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

.. ueotextile transmissivity NA 

NQIES: (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. Cover Alternative 

H:\602\T ABLES\TBL.2 
02129/96 5:49pm WPSI/tls 

JUSTIFICATION 
/ .......... .·.· .. · .. ·· ··•••·•··•· • < > .•••••••••.••••••••••••.•••.••••••..• I . . . . .......... · .. 

Protective soil, (Vertical percolation layer) 

See cover section 

HELP Default for a SM, (lab data indicates onsite soil to be a SM) 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 



TABLE 1 I LANDFILL AL TEHNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

> > ..... ·.·•···•. · ...•.• ··••·•• ) • 
...... .•· 

. CLIMATOLOGICAL OAT A 

I 

city Roswell, NM 

precipitation & source of data Synthetic 
(default or synthetic) 

temperature & source of data Synthetic 

latitude 33.24 

maximum leaf area Index 0 

evaporate zone depth 14 in. 

growing season start and end day 76/310 

···•·· • // <•.••> ...•• ·•········································ ··•··••· · ....•.•..•.•••..• <······ { ······ .=----- . 
-

LANDFILL COVER DATA .. ••·•··••••• .. · · •.. ··...• •·•• •.••••••.• ·•···• ..•.•• 

type of vegetative cover NA 

SCS runoff curve number NA 

active (uncovered) Yes 

% of surface runoff that drains from landfill 0% 

surface area 1 acre 

1 sd1l.kN[) oe~~~~o~rA<· · Sc ···•·•• < - i . ... ···• 

·····........ . ........ 
source of soil characteristics 

number of layers 6 

NQIES; 

PROJECT: Triassic Park Disposal FacilitY. MIR Floor Liner System 

H:\602\T ABLESITBL.l 
03/01/96 9:31am WP51/tls 

JUSTIFICATION 

······••·••·······•···. <> Nearby CitY 

Only option for Roswell, NM Using 30yr avg mean monthly inputs 

Roswell, NM using 30 vr avg. mean monthly inputs 

HELP default for Roswell, NM 

Bare Ground 

HELP default for Roswell, NM 

HELP default for Roswell, NM 
·.~ ~ . : .. . >c····· . /•, 

. ... . ... . · · . ·. .· .. . · .. 
• ••••• • ••• 

Bare Ground 

0% allowable runoff CN does not affect results 

Unit area, (outouts to be converted to gallons/acre/day) 
~ ·.: .••• c~ ~ ~c· .. .· ... ··<. ... · .... ... 

····•·············· >•·····················} 

•·· ···.···· 
. ......... ·· .... · .. ·· 

HELP defaults, useing lab data for onsite soils 



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
.............. < • ·}····· ... . 1 •• ...•••.•.•.•.••.• . ............ ··· .... 

I ·.LAYER NUMBER: 1 ·. 

1 

layer type 1 

thickness 24in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1.7E-3cm/s 

Is layer compacted? No 

slop_e (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

N0TE~· (make additional copies for each layer as reguired) 

PROJECT: Triassic Park Djsoosal Facility. MTR floor ljner system 

H:\602\TABLES\TBL.2 
02129/96 5:51pm WPSJ/tls 

JUSTIFICATION 
.· .• ·. . / >······ > ·.·. ·.<· • ).... < 

Protective soil, (Vertical percolation layer) 

See liner section 

HELP Default for a SM. (lab data indicates onsite soil to be a SM) 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on avg moisture content of bulk samples taken from site 

HELP default for texture 4 

I 



------------- ---------------------
---~--1 

I 

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

•..• i..c\ y~~ NLrJI~ER: 2 .· ·. ..... 
< · .. 

layer type 2 

thickness 12 in 

soil texture 1 

I porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 2.3% 

maximum horizontal drainage distance 550ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

l'liQIES: (make additional copies for each layer as required) 

PROJECT: Iriassjc Park Disposal Facility. MIR floor liner system 

H:\602\TABLES\TBL.2 
02/29/96 5:51pm WP51/tls 

JUSTIFICATION 
·•.·.· 

.. ··········•············· > .. ... . 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & separation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

HELP default for texture 1 

Moisture content equal to field capacity (does not allow storage) 

HELP default for texture 1 (also EPA minimum required value) 

Floor grade from cell layout drawing. 

Maximum drainage length for phase 1 floor (scaled from drawings) 



TABLE 2 I LANDFILL ALTI:RNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

' 
,·.,·, ,,.. . ':· ·:· ' ' ·. ' 

LAYER NUMBER: 3 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 1 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity NA 

NQIES: (make additional copies for each layer as required) 

PROJECT: Trjassjc Park Disposal Facility. MIB floor liner system 

Jltal;tTABLES\TBL.2 
o2129f5 5:51pm WP51/tl• 

JUSTIFICATION 
·:.· 

FML, (HOPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 

,,. .· 

' 
. ' ., , .. 



TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
:/:·< .. ::<:<<(:>:<):::::::·:·::-·:·:: <:::.·::::r::::::::: ·•·•·•··· ... · •.·. .·.·. >>· .·.·•· . · 

. LAYER NUMBER: 4 ·.. ·•·• ·. . .. 

layer type 2 

thickness 12 in 

soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is laver compacted? No 

slope (if lateral drainage layer) 2.3% 

maximum horizontal drainage distance 550ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

. geomembrane installation defects NA 

liner installation quality NA 
(if g_eomembranel 

geotextile transmissivity NA 

NQIES: (make additional copies for each layer as required) 

PROJECT: Ir!asslc Park Plsposal Facmty. MIB floor liner system 

H:\602\TABLESITBL.2 
02/29/96 5:51pm WPSI/tlo 

JUSTIFICATION .. < • / .•• 
· .... ... 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & separation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

HELP default for texture 1 

Moisture content equal to field capacity (does not allow storage) 

HELP default for texture 1 (also EPA minimum required value) 

Floor grade from cell layout drawing 

Maximum drainage length for phase 1 floor (scaled from drawings) 

. 
• •••• 



TABlE 2 I lANDFill AlTE:RNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VALUE 
·.;'<'··'''·'·<· .. , ·,'::·< <' .· 

l.A YER NUMBER: 5 > ·<. ·.,, ' ,. 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

i slope (if lateral drainage layer) NA 

I 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

I 

geomembrane pinhole density 1 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity NA 

NQIES: (make additional copies for each layer as reguired) 

PROJECT: Ir!asslc Park Disoosal Facility. MIR floor ljner system 

H:\6021TABLESITBL.2 
02/29/96 5:51pm WPSI/tls 

JUSTIFICATION 
·.· 

. 

FML, (HOPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HElP Default texture for HOPE geomembrane. 

HElP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HElP manual for good installation. 

Good installation 

'··'. ., . .,«' :''::· 

j 

I 

I 



TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
,. . 

LAYER NUMBER: 6 

I 

layer type 3 

thickness 36 in 

soil texture 0 

porosity 0.445 

field capacity 0.393 

wilting point 0.445 

moisture content 0.445 

saturated hydraulic conductivity 1.0E-7cm/s 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

. geotextile transmissivity NA 

NO..Tf.Sl (make additional copies for each layer as reguiredl 

PROJECT: Triassic Park Disposal Facl!jty. MTB floor liner system 

H:\6021TABLES\TBL.2 
02/29/96 5:51pm WPSI/tls 

JUSTIFICATION 

Compacted Clay Liner 

See liner section 

HELP Default texture 26 (compacted CL) w/ a modified k value. (lab data 
indicates soil to be a CL) 

HELP default for texture 26 

HELP default for texture 26 

HELP default for texture 26 

Moisture content equal to porosity (allows for immediate saturated flow) 

Lab data indicates this permeability is possible w/ this soil. 

I 

I 

I 

I 

! 
I 

I 

I 



r 

TABLE 1 
lANDFill AlTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
. · ... ·': ·' .. :, ,,,·<· .• <: .... : , .. · 

CLIMATOLOGICAL DATA 

city Roswell, NM 

precipitation & source of data Synthetic 
(default or synthetic) 

temperature & source of data ~ynthetic 

latitude 33.24 . 
maximum leaf area index 0 

evaporate zone deJ!th 14 in. 

growing season start and end day 76/310 
.. ' . :. :': :.''·' .. <: . . : , •. .:· .. : .. ::' ,... .:'·. ' .·' ·. :· 
LANDFILL COVER DATA . ·'·· : ·_ ...•. : ... , ... ,., 

type of vegetative cover NA 

SCS runoff curve number NA 

active (uncovered) Yes 

% of surface runoff that drains from landfill 0% 

surface area 1 acre 
,., 

SOIL AND DESIGN DATA 

source of soil characteristics 

number of layers 6 

I'll. I I t:;:)~ 

PROJECT: Triassic Park Disposal Facility. Slope MTR Liner System 

H:\602\TABLES\TBL.J 
02/29/96 5:56pm WP51/tls 

JUSTIFICATION 
,. 

·.·/ 

Nearby City 

Only option for Roswell, NM using 30 yr avg. mean monthly inputs 

Roswell, NM using 30 yr avg. mean monthly inputs 

HELP default for Roswell, NM 

Bare Ground 

HELP default for Roswell, NM 

HELP default for Roswell, NM 
:' .· .· '· 

····,·:· •. < ... <~ . :.' 

Bare Ground I 

0% allowable runoff CN does not affect results I 

' I 

j 

! 

I 

Unit area, (outputs to be converted to gallons/acre/day) 
,.,,, 

···'• :.:.,,·· .. •·'·'·1 ·'' 
I 

HELP defaults, useing lab data for onsite soils I 

I 

I 



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
. < .... ·.' ··.·' ••.. .• ' :•. ••. ' .•.• 

I tAYER NUMBER: 1 ••·•·• ········ 

layer type 1 

thickness 24in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1 .7E-3cm/s 

Is laver compacted? I'Jo 

slope (if lateral drainage layer) I'JA 

maximum horizontal drainage distance I'JA 
(if lateral drainage laver) 

geomembrane pinhole density NA 

geomembrane Installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOTES: (make additional copies for each layer ss required) 

PROJECT: Triassic Park Ojsposal Facility. MTR s10il8 liner system 

H:\602\T ABLES\TBL.2 
02129/96 5:51pm WP51/tla 

JUSTIFICATION 

Protective soil, (Vertical percolation layer) 

See liner section 

HELP Default for a SM. (lab data indicates onsite soil to be a SM) 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 

•· 

: 



-·--- -- -- --- --

TABLE 2 
lANDFill AlTERNATIVE liNER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

II·· ~YER ~UMBER: 2i··· ··• .. ··.· .....•• •· .... ·.· 
• 

layer type 2 

thickness 12 in 

soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting p_oint 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 33% 

maximum horizontal drainage distance 316ft 
(if lateral drainage layer) 

. geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOTES: (make additional copies for each layer as required) 

PROJECT: Triassic Park D!soosal Facility. MTR slo,•e liner system 

H:\602\T ABLES\TBL.2 
02129196 5:51pm WP51/tla 

JUSTIFICATION 
... 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & separation lfl}'ers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

HELP default for texture 1 

Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer. 

HELP default for texture 1 (also EPA minimum required value) 

slope grade from cell layout drawing 

Maximum drainage length for phase 1 slope (scaled from drawings) 

I 



TABLE 2 I LANDFILL ALTEFINATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
: 

LAYER NUMBER: 3 

layer !)'pe 4 

thickness (1.06 in 

soil texture ~15 

porosity UA 

field capacity NA 

wilting point UA 

moisture content NA 

saturated hydraulic conductivity :!.OE-13cm/s 

Is la}'er compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance r~A 

(if lateral drainage layer) 

geomembrane pinhole density 1 

geomembrane installation defects :-t 

liner installation quality :1 
(if geomembrane) 

geotextile transmissivity NA 

NOIES; (make additional copies for each layer lts required) 

PROJECT: Irlass!c Park Dlsoosal Facility. MIR slo!Qe liner system 

H:\602\T ABLES\TBL. 2 
02/29/96 5:51pm WP51/tlo 

JUSTIFICATION 

FML, (HOPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

T}'Qical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 

------·--



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
:·' ,:. '<:':-.:· '''· '. :'/ '< >·::>· ··::' .. : "'' : ,.:, ··:·.':::·.•···:,· ':· 
LAYER NUMBER: 4 

layer type :z 
thickness 12 in 

soil texture I 

porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity ·1 .OE-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 33% 

maximum horizontal drainage distance :316ft 
(if lateral drainage layer) 

geomembrane pinhole density lilA 

geomembrane installation defects lilA 

liner installation quality lilA 
(if geomembrane) 

geotextile transmissivity lilA 

l'liQIES; (make additional copies for each layer as reguired) 

PROJECT: Irlass!c Park Disposal Facility. MIR slope liner system 

H:\602\TABLES\TBL.2 
02/29/96 5:51pm WP51/tla 

JUSTIFICATION 
: ' ''· ·:: '/ < ·:·: > :.,, •. :::·:·:·· 

Sand lateral drainag_e lay_er 

See liner section, (ignore geotextile cushion & separation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

HELP default for texture 1 

Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer. 

HELP default for texture 1 (also EPA minimum required value) 

Slope grade from cell layout drawing 

Maximum drainage length for phase 1 slope (scaled from drawings) I 

i 

' I 

I 



--- --

TABLE 2 I lANDFill AlTERNATIVE liNER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
···. ·• 

LAYER NUMBER: 5 ·····•····· 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point riiA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slop_e (if lateral drainage layer) NA 

maximum horizontal drainage distance riiA 
(if lateral drainage layer) 

geomembrane pinhole density 'I 

geomembrane installation defects :1 

liner installation quality :1 
(if geomembrane) 

geotextile transmissivity lilA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Irjass!c Park Disposal Facility. MIR slooe liner system 

H:\602\T ABLES\TBL.2 
02/29/96 S:S I pm WPS I /tis 

JUSTIFICATION 

FMl, (HOPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 

-----



--------

TABLE 2 I LANDFILL ALTEBNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
. ·: ·:· .• ::: > : < ·: ·: . 

LAYER NUMBER: 6 

layer type :3 

thickness 36 in 

soil texture 0 

I 
porosity 0.445 

field capacity 0.393 

wilting point 0.445 

moisture content 0.445 

saturated hydraulic conductivity 1.0E-7cm/s 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects 1\IA 

liner installation quality 1\IA 
(if geomembrane) 

geotextile transmissivity 1\IA 

NOifS; (make additional copies for each layer as reguired) 

PROJECT: Iriassjc Park Djsoosal Facility. MIR slope liner system 

H:\602\T ABLES\TBL.2 
02129/96 5:51pm WPSI/tla 

JUSTIFICATION 
·: 

Compacted Clay Liner 

See liner section 

HELP Default texture 26 (compacted Cl) w/ a modified k value. (lab data 
indicates soil to be a Cll 

HELP default for texture 26 

HELP default for texture 26 

HELP default for texture 26 

Moisture content equal to porosity, allows for !mediate saturated flow (HELP 
default). 

lab data indicates this permeability is possible w/ this soil. 

! 



I TABLE 1 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
.. < . 

CLIMATOLOGICAL DATA·'· . 

city Roswell, NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM 

I 
(default or synthetic) 

I temperature & source of data Synthetic Roswell, NM 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 0 Bare Ground 

evaporate zone depth 14 in. HELP default for Roswell, NM 

growing season start and end day 76/310 HELP default for Roswell, NM 
.. ' 

LANDFILL COVER DATA' 

tyj)e of vegetative cover NA Bare Ground 

SCS runoff curve number NA 0% allowable runoff CN does not affect results 

active (uncovered) Yes 

% of surface runoff that drains from landfill 0% 

surface area 1 acre Unit area, (outputs to be converted togallons/acre/day) 
·/ . 

SOIL AND DESIGN DATA ,,.··,•,. .· 
•• 

source of soil characteristics HELP defaults, useing lab data for onsite soils 

number of layers 6 

NOTES: 

PROJECT: Triassic Park Disposal Facility. Alturnatjye #2 Floor Liner System 

H:\602\TABLES\ffiL.I 
02/29/96 5:46pm WPSI /tis 

< .. , .. , .. 

' 
i . / 

i 

I 

. .... ,. 
_::::_ . · .. 

I 



------ -- ----

I TABLE 2 
LANDFILL AL TI:RNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

L.j~ER NOM~ER;,> >.· .•••.•..• ·• / < .. 

>·•. > L 
. .. 

... 
·•· .•· 

·•········ 

.... • •••. > 

layer type 1 Protective soil, (Verticalpercolation layer) 

thickness 24ln See liner section 

soil texture 4 HELP Default for a SM. (lab data indicates onsite soil to be a SMI 

_porosity 0.473 HELP default for texture 4 

field capacity 0.0105 HELP default for texture 4 

wilting point 0.047 HELP default for texture 4 

moisture content 0.0863 Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

saturated hydraulic conductivity 1.7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage lay~r) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer· as reguired) 

PROJECT: Irjassic Park Disposal Facilitv. Alternl!tjye #2 floor liner svstem 

H:\602\TABLESITBL2 
02/29/96 5:45pm WP51/tls 



" 

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LA~~R ~uM~ert: ~/ < .. \ > 
., ' . 

.,,. ( .· .·· 

layer type 2 Geocomposite (lateral drainage layer) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 
Lateral drainage layer 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 2.3% Floor grade from cell layout drawing 

maximum horizontal drainage distance 550ft Maximum drainage length for phase 1 floor ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

~QIES: (make additional copies for each layer as reguired) 

PROJECT: Irlassic Park Pisoosal Facility. Alternative #2 floor Liner system 

H:\602\TABLES\ffiL.2 
02/29/96 5:45pm WPSI/tla 

> 

i 

I 

I 

I 



-- ----------------~- -- -----

I TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

< < < < > <····· --··· c < ···- • 

-_ .-.•.•••• > .• -·- :•-? • ·······- _/: 
-·_ •>•_ \ / -·-····-·-····. / 

··•:•···••·••·••••·····••·•·-···•·•-••••••••·-··•••••••••••·•·•••••- <·····-••· n••}-m 
<LAYER NUMBERf3 > ··-- ---- ------- --- •- .-- -- .• -_-- --•-- ----

-·- -· . 
-- . -/ 

layer type 4 FML. (HOPE Geomembrane) 

thickness 0.06 in 60 mil(typical geomembrane thickness) 

soil texture 35 HELP Default texture for HOPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cmls HELP default for texture 35 

Is layer com_l)_acted7 NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 1 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

NQIES: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 floor liner system 

H:\6021TABLES\TBL.2 
02129/96 5:45pm WPSJ/tls 



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

. ' =-·········· ········ .•....... 
•.•.•••.. >. ·:• . .·. .·. .··.:·_ ....... > LAYER NUMBERf4 

layer type 2 Geocomposite (lateral drainage layer) 

I thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, Ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 
Lateral drainage layer 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 2.3% Floor grade from cell layout drawing 

maximum horizontal drainage distance 550ft Maximum drainage length for phase 1 floor ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 floor Liner system 

H:\6021TABLESITBL.2 
02/29/96 5:45pm WP5J/tls 



TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
'·::: <>:::::::··.>/: .. :. :·. ,·: ":''. ,::-._::: .. : ·,·· ·:. 

LAYER NUMBER: 5 

laver type 4 FML, (HOPE Geomembrane) 

thickness 0.06 in 60 mil (tyj)ical geomembrane thickness) 

soil texture 35 HELP Default texture for HOPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage laver) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 1 Typical value recommended by HELP manual. 

g_eomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as reguiredl 

PROJECT: Iriassjc Park Disposal Facilitv. Alternative #2 floor liner system 

H:\6021TABLES\ffiL.2 
02129/96 5:45pm WP51/tls 

::·: .;: ,,· 
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TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

L.AYI:~ Nhf.!l~~~i6 <.•···~~ ••••••••••••••••••••••••••••• ••••••••••••••••••••••••••• 
. 

• •• •••••• ••••••• ••••• • ·>· . ..... 
········· / /... .) .. · 

layer type 3 GCL 

I thickness 0.24 in HELP default thickness for bentonite mat 

soil texture 17 HELP Default texture for bentonite mat 

porosity 0.750 HELP default for texture 17 

field capacity 0.747 HELP default for texture 17 

wilting point 0.400 HELP default for texture 17 

moisture content 0.750 Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

saturated hydraulic conductivity 3.0E-9cm/s HELP default for bentonite mat 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES: (make additional copies for each layer as reguired) 

PROJECT: Irlassjc Park Disposal Facilitv. Alternutjye #2 slope liner system 

H:\6021TABLESITBL.2 
02/29/96 5:46pm WP51/tls 

I 

I 
. 

I 

I 
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I TABLE 1 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

<< <•.· <· > < >•····>······· ... / •••• .···· CLIMATOLOGICAL DATA .· ·. ' 
. 

city Roswell, NM Nearby_ City 

precipitation & source of data Synthetic Only option for Roswell, NM 
(default or synthetic) 

temperature & source of data Synthetic Roswell, NM 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 0 Bare Ground 

evaporate zone depth 14 in. HELP default for Roswell, NM 

growing season start and end day 76/310 HELP default for Roswell, NM 

. ~~b~1LL d6V~~ l>kt~ < • ..... . ········ .... 
. ... ... 

type of vegetative cover NA Bare Ground 

SCS runoff curve number NA 0% allowable runoff CN does not affect results 

active (uncovered) Yes 

% of surface runoff that drains from landfill 0% 

surface area 1 acre Unit area, (outputs to be converted to gallons/acre/day) 

SOILANDDESIGN DATA .. ·.•• . 
• 

. 

source of soil characteristics HELP defaults, useing lab data for onsite soils 

number of layers 6 

NQIES: 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope Liner System 

H:\602\TABLES\TBL.I 
02129/96 5:46pm WP51/tls 

.· 

.......•.•.. > } . < > 

• < < .. · / 

· .. · ± ······· ... . ········ 
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I TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

.LAYER NUMBER: 1 ( · ...•.• ·•·. 
.· .• . . > 

.... ·.· .······: 
layer type 1 Protective soil, (Vertical percolation layer) 

thickness 24in See liner section 

soil texture 4 HELP Default for a SM, (lab data indicates onsite soil to be a SMI 

porosity 0.473 HELP default for texture 4 

field capacit}' 0.0105 HELP default for texture 4 

I wilting point 0.047 HELP default for texture 4 

moisture content 0.0863 Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

saturated hydraulic conductivity 1.7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facilitv. Alternative #2 slope liner system 

H:\602\T ABLES\TBL.2 
02129/96 5:45pm WP51/tls 



TABLE 2 I LANDFILL ALTEI~NATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
" ·' ..:,,., : ... , ' . ' ·. ::,. ,., 
LAYER NUMBER: 2 

layer type 2 Geocomposite (lateral drainage layer) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

I porosity 0.850 HELP default for texture 20 
I 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 
Lateral drainage layer 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 33% slope grade from cell layout drawing 

maximum horizontal drainage distance 316ft Maximum drainage length for phase 1 slope ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES: (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. Alternative #2 slope Liner system 

H:\602\TABLES\TBL.2 
02!29/96 5:45pm WP51/tls 

.·· 
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I TABLE 2 I 

LANDFILL AL TERNATJVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
_: ...::\:: . :-:.::· _·: <'': . :'· .. .· 

:-LAYER NUMBER:3> :: 

layer type 4 FML, (HOPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HELP Default texture for HOPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drain~e layer) 

geomembrane pinhole density 1 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as reguired) 

PROJECT: Triassic Park Qjsposal Facility. Alternative #2 slope liner system 

H:\602\TABLESITBL.2 
02129196 5:45pm WP51/tls 

--:: 

i 

I 

I 



TABLE 2 I lANDFill AlTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

>/•• <>••····· .•.......••••.....•.. )/i·············· 
· .. . . 

LAYER NUMBER: 4 · .•. ... •. .< ..• .... 

layer type 2 Geocomposite (lateral drainage layer) 

thickness 0.2 in HELP default thickness for texture 20(conslstant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, Ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer 

saturated hydraulic conductivity 1.0E1 cm/s HELP default for texture 20 

Is layer compacted? NA 

slo_Qe (if lateral drainag_e layer) 33% SloQ_e grade from cell layout drawing 

maximum horizontal drainage distance 316ft Maximum drainage length for phase 1 slope ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner Installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as reguired) 

PROJECT: Triassic Park Disposal Facilitv. Alteroa1tive #2 slooe Liner system 

H:\6021TABLES\ffiL.2 
02/29/96 5:45pm WP51/tls 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
'.'·· . ·:. · .. ,. ·. 

LAYER NUMBER: 5 

layer tyJ!e 4 FML, (HOPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HELP Default texture for HOPE geomembrane. 

porosity NA 

field ca(laCity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 1 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as reguired) 

PROJECT: Iriass!c Park Disposal Facility. Alternntlye #2 slope liner system 

H:I602\TABLES\TBL.2 
02/29/96 5:45pm WP51/tls 

:.·· ··' ,. 



TABLE 2 
lANDFill AlTERNATIVE liNER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

O(i~~ ~'-'~~~~;~ .. ·.'· ·, . ·. .·'·' 

' 
layer type 3 GCL 

' 

thickness 0.24 in HELP default thickness for bentonite mat 

soil texture 17 HELP Default texture for bentonite mat 

porosity 0.750 HELP default for texture 17 

field capacity 0.747 HELP default for texture 17 

wilting point 0.400 HELP default for texture 17 

moisture content 0.750 Moisture content equal to porosity, allows for !mediate saturated flow (HELP 
default). 

saturated hydraulic conductivity 3.0E-9cm/s HELP default for bentonite mat 

Is layer compacted? No 

slope (If lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner Installation quality NA 
(if geomembrane) 

geotextlle tronsmlsslvlty NA 

NOTES: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative 112 floor liner system 

11:1602\T ABLESITBL.2 
02129/96 S:4Spm WPSI.'IIa 
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I 



APPENDIXB 

HELP SIMULATION SUMMARY PRINTOUTS 



****************************************************************************** 
****************************************************************************** ·- ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 

C:\HELP3\GANDYIN.D4 
C:\HELP3\GANDYIN.D7 
C:\HELP3\GANDYIN.D13 
C:\HELP3\GANDYIN.D11 
C:\HELP3\GF01.D10 
C:\HELP3\GF01.0UT 

EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 17:24 DATE: 2! 4/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Floor (0-1 yrs) 

~··········································································· 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 60.00 INCHES 
= 0.4730 VOL/VOL 
= 0. 2220 VOL/VOL. 
= 0.1040 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.2055 VOL/VOL_:'· 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 
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LAYER 2 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
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EFFECTIVE SAT. HYD. COND. 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E·02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 4 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 
= 
= 
= 
= 
= 
= 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

0.199999996000E·12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

3 • GOOD 

' 
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LAYER 5 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
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EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 6 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 · GOOD 

THICKNESS 

LAYER 7 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 1 V 

= 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL~ 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL' 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.X AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 87.90 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES -
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EVAPORATIVE ZONE DEPTH = 14.0 INCHES...-
INITIAL WATER IN EVAPORATIVE ZONE = 2.877 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 31.501 INCHES 
TOTAL INITIAL WATER = 31.501 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
AVERAGE ANNUAL WIND SPEED 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 

( 
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NOTE: TEMPERATURE DATA ~AS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NE~ MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
72.30 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATI~N DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NE~ MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

"~ECIPITATION 

-----------
TOTALS 0.00 0.19 0.02 0.56 0.02 0.00 

1.03 2.57 2.89 0.42 0.89 0.11 

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.284 0.235 0.234 0.213 0.205 0.183 

0.206 2.615 3.145 0.044 0.319 0.312 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
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0.000 0.000 0.000 0.000 
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0.000 0.000 

ATERAL DRAINAGE COLLECTED FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 
0.0000 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 
-------------------------------------------------------------------------------

INCHES cu. FEET PERCENT 
------------------- .................................. ---------

PRECIPITATION 8.70 0.000) 3158f.O 100.00. 

RUNOFF 0.000 0.0000) 0.00 0.000 

EVAPOTRANSPIRATION 7.996 0.0000) 29026.04 91.910 

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 4 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
FROM LAYER 5 

~tRCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 7 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 7 

CHANGE IN WATER STORAGE 0.704 0.0000) 2554.95 8.090 

******************************************************************************* 

;i 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROOGH 

CINCHES) (CU. FT.) 

PRECIPITATION 0.87 3158.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00000 0.00000 

PERCOLATION/LEAKAGE THROOGH LAYER 4 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 4 0.000 

DRAINAGE COLLECTED FROM LAYER 5 0.00000 0.00000 

PERCOLATION/LEAKAGE THROOGH LAYER 7 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 7 0.000 

SNO\I IJATER 0.00 0.0000 

MAXIMUM VEG. SOIL IJATER (VOL/VOL) 0.3170 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0969 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 

LAYER (INCHES) (VOL/VOL) 
-------- ------~--
12.5490 0.2092 ,:-->, ''I 

2 2.5560 o. 1065 (_.?, t )::. 

3 0.5400 0.0450 

4 0.0000 0.0000 

5 0.5400 0.0450 

6 0.0000 0.0000 

7 16.0200 0.4450 

SNOW WATER 0.000 

****************************************************************************** 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



****************************************************************************** 
****************************************************************************** .. ~ ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERfORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERIMG LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 

C:\HELP3\GANDYIN.D4 
C:\HELP3\GANDYIN.D7 
C:\HELP3\GANDYIN.D13 
C:\HELP3\GANDYIN.D11 
C:\HELP3\gf25.D10 
C:\HELP3\gf25.0UT 

EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 17:49 DATE: 2! 4/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Floor (2-Syrs) 

,,,~.;-'..,.*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 840.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.2092 VOL/VOL~ 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CH/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VO~' 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1065 VOL/VOLl 
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EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 
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LAYER 5 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
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EFFECTIVE SAT. HYD. COND. = 0.999999978000E·02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 6 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 · GOOD 

LAYER 7 

TYPE 3 · BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E·06 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.X AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 87.90 
FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.929 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS 195.384 INCHES 
TOTAL INITIAL WATER = 195.384 INCHES 
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TOTAL SUBSURFACE INFLOW 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX 0.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) 310 
AVERAGE ANNUAL WINO SPEED 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RO QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
n.3o 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 4 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

.,.'f' PRECIPITATION 

-----------
TOTALS 0.19 0.16 0.28 0.33 0.58 0.56 

1.81 2.26 1.48 0.61 0.96 0.42 . 
STD. DEVIATIONS 0.22 0.04 0.30 0.18 0.69 0.87 

0.81 1.23 1.13 0.94 1.13 0.35 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.210 0.225 0.222 0.177 0.545 0.696 

1.264 2.202 1.439 0.741 0.669 0.522 

STD. DEVIATIONS 0.129 0.094 0.163 0.064 0.422 1.035 
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1.527 1.172 1.154 0. 711 0.554 0.424 

"' LATERAL DRAINAGE COLLECTED FROM LAYER 3 

----------------------------------------
TOTALS 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

STD. DEVIATIONS 0.0002 0.0001 0.0002 0.0001 0.0001 0.0001 
0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

------------------------------------
TOTALS 0.0007 0.0005 0.0005 0.0005 0.0006 0.0006 

0.0006 0.0006 0.0006 0.0008 0.0009 0.0009 

STD. DEVIATIONS 0.0010 0.0009 0.0010 0.0009 0.0009 0.0009 
0.0009 0.0009 0.0008 0.0010 0.0010 0.0011 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 
----------------------------------------

TOTALS 0.0007 0.0007 0.0007 0.0006 0.0007 0.0006 
0.0006 0.0006 0.0006 0.0006 0.0007 0.0007 

STD. DEVIATIONS 0.0008 0.0007 0.0007 0.0007 0.0007 0.0007 
0.0007 0.0008 0.0007 0.0008 0.0007 0.0008 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

-------------------------------------------------------------------------------

DAILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0015 0.0011 0.0011 0.0011 0.0011 0.0011 

0.0011 0.0011 0.0011 0.0016 0.0019 0.0019 

STD. DEVIATIONS 0.0021 0.0021 0.0021 0.0020 0.0019 0.0019 
0.0018 0.0018 0.0017 0.0019 0.0022 0.0023 

DAILY AVERAGE HEAD ACROSS LAYER 7 

-------------------------------------
AVERAGES 0.0101 0.0099 0.0095 0.0091 0.0089 0.0086 

0.0085 0.0084 0.0083 0.0085 0.0092 0.0098 
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STD. DEVIATIONS 0.0108 
0.0101 

0.0103 
0.0103 

0.0098 
0.0104 

0.0097 0.0098 
0.0104 0.0104 

0.0100 
0.0106 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 4 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

t:RCOLATION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

9.66 0.819) 

0.000 0.0000) 

8.910 1.5976) 

0.00113 ( 0.00155) 

0.00787 ( 0.01029) 

0.001 ( 0.002) 

0.00784 ( 0.00794) 

0.00001 ( 0.00001) 

0.009 ( 0.009) 

0.739 1.0435) 

35056.7 100.00 

0.00 0.000 

32343.24 92.260 

4.100 0.01169 

28.570 0.08150 

28.443 0.08113 

0.044 0.00012 

2680.87 7.647 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 4 

(INCHES) (CU. FT.) 

---------- -------------
PRECIPITATION 1.17 4247.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00001 0.03780 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000067 0.24487 

AVERAGE HEAD ACROSS LAYER 4 0.004 

DRAINAGE COLLECTED FROM LAYER 5 0.00006 0.20489 

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00026 

AVERAGE HEAD ACROSS LAYER 7 0.024 

SNOW \lATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3170 

MINIMUM VEG. SOIL \lATER (VOL/VOL) 0.0969 

****************************************************************************** 



****************************************************************************** 

FINAL ~TER STORAGE AT END OF YEAR 

LAYER 

2 

3 

4 

5 

6 

7 

SNOW WATER 

CINCHES) 
--------
178.7180 

2.5200 

0.5400 

0.0000 

0.5401 

0.0000 

16.0200 

0.000 

(VOL/VOL) 

--------· 
0.2128 

0.1050 

0.0450 

0.0000 

0.0450 

0.0000 

0.4450 

4 

"' ~ .. ',_ 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** 
~· ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
*-**************************************************************************** 
.. **************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\GANDYIN.D4 
TEMPERATURE DATA FILE: C:\HELP3\GANDYIN.D7 
SOLAR RADIATION DATA FILE: C:\HELP3\GANDYIN.D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\GANDYIN.D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\GF610.D10 
OUTPUT DATA FILE: C:\HELP3\GF610.0UT 

TIME: 17:53 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Floor (6-10yrs) 

*••*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 1080.00 INCHES 
POROSITY 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.2128 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY 
FIELD CAPACITY 
Wl'_ -~~G POINT 

= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 

0.1050 VOL/VOL 

Page 2 

I~ '-- SOIL WATER CONTENT 
EFr~~7;VE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOO 



.. 
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LAYER 5 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 6 

TYPE· 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 3.00 
= 3 - GOOD 

LAYER 7 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

HOLES/ACRE. 

THICKNESS 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 



Path: J:\ 
File: GF610 .OUT 17,877 .a.. 2-04-96 5:53:50 pm 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.X AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 87.90 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.979 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS 249.444 INCHES 
TOTAL INITIAL WATER = 249.444 INCHES 

Page 4 

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) 310 
AVERAGE ANNUAL WIND SPEED 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSwELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT HAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

t>RECIPITATION 
-----------
TOTALS 0.18 0.17 0.29 0.26 0.78 0.63 

1.66 1.91 1.64 0.79 0.84 0.49 

STD. DEVIATIONS 0.19 0.04 0.26 0.21 0.74 0.77 
0.78 1.32 1.04 0.91 1.02 0.34 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 
------------------

TOTALS 0.219 0.227 0.220 0.174 0.475 0.771 
1.204 1.856 1.550 0.940 0.632 0.611 

STD. DEVIATIONS 0.114 0.082 0.141 0.056 0.397 0.912 
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1.330 1.275 1.030 0.760 0.487 0.418 

.... ATERAL DRAINAGE COLLECTED FR<»4 LAYER 3 

.. 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FR<»4 LAYER 5 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-·-----------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

RCOLATION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

9.66 0.710) 

0.000 0.0000) 

8.880 1.3852) 

0.00000 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.782 0.9053) 

35073.1 100.00 

0.00 0.000 

32234.15 91.906 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

2838.88 8.094 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 1.17 4247.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 4 0.000 

DRAINAGE COLLECTED FROM LAYER 5 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 7 0.000 

SNCN WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3170 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0969 

****************************************************************************** 



•***************************************************************************** 

FINAL YATER STORAGE AT END OF YEAR 5 

LAYER 

2 

3 

4 

5 

6 

7 

SNOY YATER 

CINCHES) 
--------
233.7343 

2.5200 

0.5400 

0.0000 

0.5400 

0.0000 

16.0200 

0.000 

(VOL/VOL) 

---------
0.2164 

0.1050 

0.0450 

0.0000 

0.0450 

0.0000 

0.4450 

****************************************************************************** 
****************************************************************************** 



\,, 

•***************************************************************************** 
****************************************************************************** •.. ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C:\HELP3\GANDYIN.D4 
C:\HELP3\GANDYIN.D7 
C:\HELP3\GANDYIN.D13 
C:\HELP3\GANDYIN.D11 
C:\HELP3\gf1011.D10 
C:\HELP3\gf1011.0UT 

TIME: 18:22 DATE: 2! 4/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Floor (10-11yrs) 

*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 0.4370 VOL/VOL 
0.1050 VOL/VOL 

= 0.0470 VOL/VOL 
= 0.0863 VOL/VOL 
= 0.170000002000E-02 CM/SEC 
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LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 
DRAINAGE LENGTH = 

LAYER 3 

25.00 
550.0 

PERCENT 
FEET 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 4 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E·06 CM/SEC 



Path: J:\ 
File: GF1011 .OUT 23,227 .a •• 2·04·96 6:23:10 pm Page 3 

LAYER 5 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E·02 CM/SEC 

LAYER 6 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.2164 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E·03 CM/SEC 

LAYER 7 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1050 VOL/VOL 
~FFECTIVE SAT. HYO. COND. = 0.170000002000E·02 CM/SEC 

LAYER 8 

TYPE 2 · LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 
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THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COHO. = 0.999999978000E-02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 9 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. CONO. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 
= 
= 
= 
= 
= 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

0.199999996000E-12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

3 - GOOD 

LAYER 10 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYO. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE lENGTH = 

LAYER 11 

1!11:1'\ "' JJv.u FEET 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 
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THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
>liLTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 25.% AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 81.80 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1.208 INCHES 
U??ER LIMIT OF EVAPORATIVE STORAGE L 4 40 ... ,... .. ,..,.. 

U• IIU J.nvnc..;, 

LOWER LIMIT OF EVAPORATIVE STORAGE 0.658 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 351.400 INCHES 
TOTAL INITIAL WATER = 351.400 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

Page 6 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.24 
1.38 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG 

0.28 
2.17 

MAR/SEP 

0.27 
1.72 

APR/OCT 

0.37 
0.99 

MAY/NOV 

o.n 
0.33 

JUN/DEC 

0.91 
0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENiS FOR ROS\,;Ei.L NEM MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 
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AVEIIGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROOGH 

-----------------------------------------------------------------------------
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATltlf 
-------------

TOTALS 0.00 0.19 0.02 0.56 0.02 0.00 
1.03 2.57 2.89 0.42 0.89 0.11 

STD. DEVliTIONS 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVllTIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIIATION 

------------------
TOTALS 0.263 0.194 0.185 0.017 0.002 0.000 

0.011 0.121 0.439 0.006 0.031 0.005 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

'ATERAL DRAINAGE COLLECTED FROM LAYER 2 

--------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0482 0.0645 0.0479 

0.3671 2.6005 2.6553 0.2655 0.9331 0.2652 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

----------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

ERCOLATION/LEAKAGE THROUGH LAYER 9 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

AlLY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0001 0.0001 0.0001 
0.0005 0.0035 0.0036 0.0004 0.0013 0.0004 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 9 

AVERAGES 

STD. DEVIATIONS 

0.0000 o.ccco 0.0000 0.0000 0.0000 c.cccc 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION . 
LATERAL DRAINAGE COLLECTED 

FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 8 

~COLATION/LEAKAGE THROUGH 
LAYER 9 

AVERAGE HEAD ACROSS TOP 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH 
LAYER 12 

AVERAGE HEAD ACROSS TOP 
OF LAYER 12 

CHANGE IN WATER STORAGE 

8.70 0.000) 

0.000 0.0000) 

1.273 0.0000) 

7.24728 ( 0.00000) 

0.00000 ( 0.00000) 

0.001 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.179 ( 0.0000) 

31581.0 100.00 

0.00 0.000 

4622.42 14.637 

26307.623 83.30206 

0.010 0.00003 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

650.94 2.061 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 

CINCHES) (CU. FT.) 

---------- -------------
PRECIPITATION 0.87 3158.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.51797 1880.22473 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00024 

AVERAGE HEAD ACROSS LAYER 4 0.021 

DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 9 0.000 

DRAINAGE COLLECTED FROM LAYER 10 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNOW WATER 0.00 0.0000 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0863 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0404 
'-!,,,,,h,,,,,:..' 

****************************************************************************** 



****************************************************************************** 

FINAL ~ATER STORAGE AT END OF YEAR 

LAYER 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

SNOW ~ATER 

CINCHES) 
--------

2.2503 

0.0022 

0.0000 

16.0200 

2.0712 

311.6160 

2.5200 

0.5400 

0.0000 

0.5400 

0.0000 

16.0200 

0.000 

(VOL/VOL) 

---------
0.0938 

0.0110 

0.0000 

0.4450 

0.0863 

0.2164 

0.1050 

0.0450 

0.0000 

0.0450 

0.0000 

0.4450 

****************************************************************************** 
'************************************************************************** 



****************************************************************************** 
****************************************************************************** 
•• ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 

C:\HELP3\ganin2.D4 
C:\HELP3\ganin2.D7 
C:\HELP3\GANIN2.D13 
C:\HELP3\GANIN2.D11 
C:\HELP3\GF1231.D10 
C:\HELP3\GF1231.0UT 

EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 18:29 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Floor (12-31yrs) 

·*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 24.00 INCHES 
= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.0938 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS 
POROSITY 

= 0.20 INCHES 

FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

= 

= 
= 
= 

= 

LAYER 3 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0110 VOL/VOL 

10.0000000000 
25.00 PERCENT 

550.0 FEET 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 

CM/SEC 

EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 • GOOD 

LAYER 4 

TYPE 3 · BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E·06 CM/SEC 
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LAYER 5 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 6 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.2164 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 

LAYER 7 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1050 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 8 
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TYPE 2 - LATERAL DRAINAGE LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 1 
= 12.00 INCHES 
= 0.4170 VOL/VOL 
= 0.0450 VOL/VOL 
= 0.0180 VOL/VOL 
= 0.0450 VOL/VOL 

Page 4 

INITIAL SOIL ~TER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 

= 0.999999978000E-02 CM/SEC 
= 2.30 PERCENT 

DRAINAGE LENGTH = 550.0 FEET 

LAYER 9 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 10 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 11 
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TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 12 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 

= 36.00 INCHES 
0.4450 VOL/VOL 

FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E·06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 74.90 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 24.0 INCHES 
I~ITIAL WATER IN EVAPORATIVE ZONE = 2.251 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.488 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.128 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS 351.581 INCHES 
TOTAL INITIAL WATER = 351.581 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

Page 6 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.24 
1.38 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG 

0.28 
2.17 

MAR/SEP 

0.27 
1.72 

APR/OCT 

0.37 
0.99 

MAY/NOV 

0.77 
0.33 

JUN/DEC 

0.91 
0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
n.3o 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
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*************************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

0.23 
1.41 

0.23 
0.70 

0.000 
0.000 

0.000 
0.000 

0.095 
0.364 

0.190 
0.169 

0.30 - 0.25 
1.68 1.44 

0.20 0.25 
0.97 0.90 

0.000 
0.000 

0.000 
0.000 

0.068 
0.353 

0.064 
0.205 

0.000 
0.000 

0.000 
0.000 

0.050 
0.232 

0.049 
0.125 

,~.:.ATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.2128 
0.9797 

0.1680 
0.5890 

0.1741 
1.3074 

0.1227 
0.7558 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 
0.0000 0.0000 

0.0000 0.0000 
0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

0.2379 
1. 2152 

0.1878 
0.7576 

0.0000 
0.0000 

0.0000 
0.0000 

0.30 
1.26 

0.36 
1.11 

0.000 
0.000 

0.000 
0.000 

0.052 
0.153 

0.041 
0.118 

0.2309 
1.1417 

0.2978 
0.9659 

0.0000 
0.0000 

0.0000 
0.0000 

0.59 
0.52 

0.64 
0.64 

0.000 
0.000 

0.000 
0.000 

0.137 
0.067 

0.158 
0.077 

0.4466 
0.4980 

0.4705 
0.5110 

0.0000 
0.0000 

0.0000 
0.0000 

0.73 
0.35 

0.60 
0.26 

0.000 
0.000 

0.000 
0.000 

0.202 
0.067 

0.150 
0.052 

0.5109 
0.2818 

0.4642 
0.2688 

0.0000 
0.0000 

0.0000 
0.0000 

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 9 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS CINCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0003 0.0003 0.0003 0.0003 0.0006 0.0007 
0.0013 0.0017 0.0017 0.0015 0.0007 0.0004 

0.0002 0.0002 0.0002 0.0004 0.0006 0.0006 
0.0008 0.0010 0.0010 0.0013 0.0007 0.0004 

DAILY AVERAGE HEAD ACROSS LAYER 9 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 
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AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STO. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

****•************************************************************************** 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20 

INCHES CU. FEET PERCENT 

------------------- ------------- ---------
PRECIPITATION 9.05 Ln6> 32847.9 100.00 

RUNOFF 0.000 0.0000) 0.00 0.000 

EVAPOTRANSPIRATION 1.840 0.3915) 66n.76 20.329 

LATERAL DRAINAGE COLLECTED 7.23687 ( 1.51619) 26269.826 79.97421 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.012 0.00004 
LAYER 4 

AVERAGE HEAD ACROSS TOP 0.001 ( 0.000) 
OF LAYER 4 

ERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
FROM LAYER 8 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 9 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROOGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 12 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 12 

CHANGE IN WATER STORAGE ·0.027 ( 0.1840) ·99.72 ·0.304 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20 

(INCHES) (CU. FT.) 

PRECIPITATION 1.41 5118.300 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.84635 3on.26587 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00035 

AVERAGE HEAD ACROSS LAYER 4 0.035 

DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 9 0.000 

DRAINAGE COLLECTED FROM LAYER 10 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNOW IJATER 0.61 2221.2896 

MAXIMUM VEG. SOIL IJATER (VOL/VOL) 0.0942 

MINIMUM VEG. SOIL IJATER (VOL/VOL) 0.0554 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 20 

-------~--------------------------------------------------------------
LAYER (INCHES) (VOL/VOL) 

-------- ---------
1.7006 0.0709 

2 0.0033 0.0166 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0713 0.0863 

6 311.6160 0.2164 

7 2.5200 0.1050 

8 0.5400 0.0450 

9 0.0000 0.0000 

10 0.5400 0.0450 

11 0.0000 0.0000 

12 16.0200 0.4450 

SN~ WATER 0.000 

****************************************************************************** 
************************************************************************** 



****************************************************************************** 
****************************************************************************** 
•• ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE YATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 

C:\HELP3\ganin2.D4 
C:\HELP3\ganin2.D7 
C:\HELP3\GANIN2.D13 
C:\HELP3\GANIN2.D11 
C:\HELP3\GF3240.D10 
C:\HELP3\GF3240.0UT 

EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 18:55 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Floor (32-40yrs) 

.~•••••••••****************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0709 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 
= 
= 

INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 
SLOPE 
DRAINAGE LENGTH = 

LAYER 3 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0166 VOL/VOL 

10.0000000000 CM/SEC 
25.00 PERCENT 

550.0 FEET 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.170000002000E-02 CM/SEC 

LAYER 6 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.2164 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 

LAYER 7 

TYPE 1 • VERTICAL PERCOLATION LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 4 
= 24.00 INCHES 
= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.1050 VOL/VOL 
EFFECTIVE SAT. HYD. CONO. = 0.170000002000E-02 CM/SEC 

LAYER 8 
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TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.DO INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY • 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 9 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOO 

LAYER 10 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E·02 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 11 
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TYPE 4 • FLEXIBLE MEMBRANE LINER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 35 
= 0.06 INCHES 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 

Page 5 

EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOO 

LAYER 12 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E·06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 74.90 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 24.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1. 702 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.488 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.128 INCHES 
INITIAL SNOW WATER 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 351.032 INCHES 
TOTAL INITIAL WATER = 351.032 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROS\IELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

Page 6 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1. 72 0.99 0.33 0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JA~i/JUL 

4 .• 40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
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*************************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 9 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.18 
1.41 

0.15 
0.70 

0.000 
0.000 

0.000 
0.000 

0.072 
0.366 

0.088 
0.180 

0.32 
1.86 

0.20 
1.04 

0.000 
0.000 

0.000 
0.000 

o.on 
0.393 

0.054 
0.244 

0.26 
1.37 

0.25 
0.94 

0.000 
0.000 

0.000 
0.000 

0.063 
0.241 

0.059 
0.157 

0.39 
1.12 

0.45 
1.23 

0.000 
0.000 

0.000 
0.000 

0.061 
0.135 

0.047 
0.126 

0.67 
0.81 

0.62 
0.82 

0.000 
0.000 

0.000 
0.000 

0.144 
0.102 

0.115 
0.097 

0.59 
0.42 

0.64 
0.33 

0.000 
0.000 

0.000 
0.000 

0.151 
0.081 

0.145 
0.061 

iATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.1688 0.1836 
0.9435 1.4550 

0.1148 0.1093 
0.5944 0.8523 

0.2412 
1.1491 

0.1638 
0.7558 

0.2924 
1.0118 

0.3951 
1.0200 

0.5048 
0.7449 

0.4602 
0.6208 

0.4614 
0.3745 

0.5086 
0.3415 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

TOTALS 0.0000 0.0000 
0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.00.00 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 9 

---------------------------·--------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 

----------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

---------------------------------------------------------------------------

DAILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0002 0.0003 0.0003 0.0004 0.0007 0.0006 

0.0013 0.0019 0.0016 0.0013 0.0010 0.0005 

STD. DEVIATIONS 0.0002 0.0002 0.0002 0.0005 0.0006 0.0007 
0.0008 0.0011 0.0010 0.0014 0.0009 0.0005 

DAILY AVERAGE HEAD ACROSS LAYER 9 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 

-------------------------------------



Path: J:\ 
File: GF3240 .OUT 23,371 .a •• 2·04·96 7:03:38 pm Page 9 

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

I' 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

:RAL DRAINAGE COLLECTED 
ROM LAYER 8 

PERCOLATION/LEAKAGE THROUGH 
LAYER 9 

AVERAGE HEAD ACROSS TOP 
OF LAYER 9 

lATERAL DRAINAGE COLLECTED 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH 
LAYER 12 

AVERAGE HEAD ACROSS TOP 
OF LAYER 12 

CHANGE IN WArE.< STORAGE 

INCHES 

9.40 1.399) 

0.000 0.0000) 

1.887 0.2119) 

7.53096 ( 1.25759) 

0.00000 ( 0.00000) 

0.001 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

·0.015 ( 0.0829) 

cu. FEET 
----·--------

34130.1 

0.00 

6848.07 

27337.377 

0.013 

0.000 

0.000 

0.000 

0.000 

·55.38 

9 

PERCENT 
---·-----
100.00 

0.000 

20.065 

80.09763 

0.00004 

0.00000 

0.00000 

0.00000 

0.00000 

·0. 162 

******************************************************************************* 



.............................................................................. 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 9 

(INCHES) (CU. FT.) 

PRECIPITATION 1.21 4392.300 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.68906 2501.27344 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00030 

AVERAGE HEAD ACROSS LAYER 4 0.028 

DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 9 0.000 

DRAINAGE COLLECTED FROM LAYER 10 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNC\1 WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0904 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0543 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 9 

----------------------------------------------------------------------
LAYER CINCHES) (VOL/VOL) 

-------- ---------
1.5654 0.0652 

2 0.0022 0.0109 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0712 0.0863 

6 311.6160 0.2164 

7 2.5200 0.1050 

8 0.5400 0.0450 

9 0.0000 0.0000 

10 0.5400 0.0450 

11 0.0000 0.0000 

12 16.0200 0.4450 

SNOW IIATER 0.000 

.,rr~~*************************************************************************** 

k************************************************************************* 



****************************************************************************** 
****************************************************************************** 
** ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

"··· HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C:\HELP3\gandyin.D4 
C:\HELP3\gandyin.D7 
C:\HELP3\gandyin.D13 
C:\HELP3\gandyin.D11 
C:\HELP3\GS01.D10 
C:\HELP3\GS01.0UT 

TIME: 19: 8 DATE: 21 4/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR- Side Slope (0-1yrs) 

•************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 
= 
= 

60.00 INCHES 
0.4730 VOL/VOL 
0.2220 VOL/VOL 
0.1040 VOL/VOL 
0.2055 VOL/VOL 

= 0.520000001000E-03 CM/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0863 VOL/VOL 

Page 2 

EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

THICKNESS 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

= 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 



Path: J:\ 
File: GS01 .OUT 17,877 .a •• 2-04-96 7:08:30 pm 

LAYER 5 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
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EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 6 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 • GOOD 

LAYER 7 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.100000001000E-06 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.X AND 
A SLOPE LENGTH OF 316. FEET. 

SCS RUNOFF CURVE NUMBER = 88.20 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.877 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 31.501 INCHES 
TOTAL INITIAL WATER = 31.501 INCHES 
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TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) = 

0.00 
76 

310 END OF GROWING SEASON (JULIAN DATE) 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 8.70 MPH 
= 49.00 X 
= 40.00 X 
= 53.00 X 
= 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL f.JE!J MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1. 72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

•****************************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 
--~----------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 
-----------
TOTALS 0.00 0.19 0.02 0.56 0.02 0.00 

1.03 2.57 2.89 0.42 0.89 0.11 

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 
------------------

TOTALS 0.284 0.235 0.234 0.213 0.205 0.183 
0.206 2.615 3.145 0.044 0.319 0.312 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
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0.000 0.000 0.000 0.000 
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0.000 0.000 

~TERAL DRAINAGE COLLECTED FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 o.ocoo n nnnn u.vuuu 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

•****************************************************************************** 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

KCOLATION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

8.70 0.000) 

0.000 0.0000) 

7.996 0.0000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.704 0.0000) 

31581.0 100.00 

0.00 0.000 

29026.04 91.910 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

2554.95 8.090 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AVERAGE HEAD ACROSS LAYER 4 

DRAINAGE COLLECTED FROM LAYER 5 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

AVERAGE HEAD ACROSS LAYER 7 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 

CINCHES) (CU. FT.) 

0.87 

0.000 

0.00000 

0.000000 

0.000 

0.00000 

0.000000 

0.000 

0.00 

0.3170 

0.0969 

3158.100 

0.0000 

0.00000 

0.00000 

0.00000 

0.00000 

0.0000 

****************************************************************************** 



*************-**************************************************************** 

~~ -_ FINAL ~TER STORAGE AT END OF YEAR 

LAYER 

2 

3 

4 

5 

6 

7 

SNOW WATER 

(INCHES) 
--------
12.5490 

2.5560 

0.5400 

0.0000 

0.5400 

0.0000 

16.0200 

0.000 

(VOL/VOL) 

---------
0.2092 

0.1065 

0.0450 

0.0000 

0.0450 

0.0000 

0.4450 -

0. 
.,.,. ~- [' 

C).('" ... 
I ·.-

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** 
.,.~ ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** - USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** - ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\gandyin.D4 
C:\HELP3\gandyin.D7 
C:\HELP3\gandyin.D13 
C:\HELP3\gandyin.D11 
C:\HELP3\GS25.D10 
C:\HELP3\GS25.0UT 

TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 9:27 DATE: 2/ 5/1996 

****************************************************************************** 

TITLE: Gandy Landfill • MTR · Side Slope C2·5yrs) 

~·········································································· 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SN~ WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 
= 
= 
= 
= 
= 

840.00 INCHES 
0.4730 VOL/VOL 
0.2220 VOL/VOL 
0.1040 VOL/VOL 
0.2092 VOL/VOL 

0.520000001000E·03 CM/SEC 



Path: J:\ 
File: GS25 .OUT 17,877 .a •• 2·05·96 9:27:44 am 

LAYER 2 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1065 VOL/VOL 

Page 2 

EFFECTIVE SAT. HYD. COND. = 0.170000002000E·02 CM/SEC 

LAYER 3 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E·02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 4 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOO 
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LAYER 5 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 

Page 3 

EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 6 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOD 

LAYER 7 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 87.90 
FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.929 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 195.384 INCHES 
TOTAL INITIAL WATER = 195.384 INCHES 

Page 4 

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX 0.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 % 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 % 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 % 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIE~TS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL '~3/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.:. 0.28 0.27 0.37 0.77 0.91 
1. 3;: 2.17 1. 72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 4 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

DRECIPITATION 

·-----------
TOTALS 0.19 0.16 0.28 0.33 0.58 0.56 

1.81 2.26 1.48 0.61 0.96 0.42 

STD. DEVIATIONS 0.22 0.04 0.30 0.18 0.69 0.87 
0.81 1.23 1.13 0.94 1.13 0.35 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.210 0.225 0.222 0.177 0.545 0.696 

1.264 2.202 1.439 0.741 0.669 0.522 

STD. DEVIATIONS 0.129 0.094 0.163 0.064 0.422 1.035 
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1.527 1.172 1.154 0.711 0.554 0.424 

ATERAL DRAINAGE COLLECTED FROM LAYER 3 
---------------------------------------

TOTALS 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 
0.0005 0.0005 0.0005 0.0008 0.0008 0.0008 

STD. DEVIATIONS 0.0008 0.0007 0.0008 0.0007 0.0008 0.0007 
0.0007 0.0007 0.0007 0.0009 0.0009 0.0009 

PERCOLATION/LEAKAGE THRaJGH LAYER 4 

------------------------------------
TOTALS 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 

0.0002 0.0002 0.0002 0.0003 0.0003 0.0003 

STD. DEVIATIONS 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 
0.0003 0.0003 0.0003 0.0004 0.0004 0.0004 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

----------------------------------------
TOTALS 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 

0.0002 0.0002 0.0002 0.0003 0.0003 0.0003 

STD. DEVIATIONS 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 
0.0003 0.0003 0.0003 0.0004 0.0004 0.0004 

PERCOLATION/LEAKAGE THROUGH LAYER 7 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

-------------------------------------------------------------------------------

DAILY AVERAGE HEAD ACROSS LAYER 4 
-------------------------------------

AVERAGES 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 
0.0003 0.0003 0.0003 0.0005 0.0005 0.0005 

STD. DEVIATIONS 0.0005 0.0005 0.0005 0.0005 0.0005 0.0004 
0.0004 0.0004 0.0004 0.0006 0.0006 0.0005 

DAILY AVERAGE HEAD ACROSS LAYER 7 
-------------------------------------

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 
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STD. DEVIATIONS 0.0002 
0.0002 

0.0002 
0.0002 

0.0002 
0.0002 

0.0002 
0.0002 

0.0002 
0.0002 

0.0002 
0.0002 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 4 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

, .~COLATION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN ~ATER STORAGE 

9.66 0.819) 

0.000 0.0000) 

8.910 1.5976) 

0.00628 ( 0.00841) 

0.00272 ( 0.00353) 

0.000 ( 0.000) 

0.00272 ( 0.00350) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.739 1.0400) 

35056.7 100.00 

0.00 0.000 

32343.24 92.260 

22.797 0.06503 

9.873 0.02816 

9.868 0.02815 

0.006 0.00002 

2680.79 7.647 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 4 

(INCHES) (CU. FT.) 

PRECIPITATION 1.17 4247.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00006 0.21172 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000023 0.08490 

AVERAGE HEAD ACROSS LAYER 4 0.001 

DRAINAGE COLLECTED FROM LAYER 5 0.00002 0.08433 

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00003 

AVERAGE HEAD ACROSS LAYER 7 0.000 

SNQ\1 \lATER 0.61 2221.2896 

MAXIMUM VEG. SOIL \lATER (VOL/VOL) 0.3170 

MINIMUM VEG. SOIL \lATER (VOL/VOL) 0.0969 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 4 

LAYER 

2 

3 

4 

5 

6 

7 

SNOW WATER 

CINCHES) 
--------
178.7180 

2.5200 

0.5400 

0.0000 

0.5400 

0.0000 

16.0200 

0.000 

(VOL/VOL) 

---------
0.2128 

0.1050 

0.0450 

0.0000 

0.0450 

0.0000 

0.4450 

Co 7 

l" ,. 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** .. ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

~* HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\gandyin.D4 
TEMPERATURE DATA FILE: C:\HELP3\gandyin.D7 
SOLAR RADIATION DATA FILE: C:\HELP3\gandyin.D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\gandyin.D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\GS610.D10 
OUTPUT DATA FILE: C:\HELP3\GS610.0UT 

TIME: 9:31 DATE: 2/ 5/1996 

~***************************************************************************** 

TITLE: Gandy Landfill · MTR • Side Slope (6·10yrs) 

·~*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1080.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.2128 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E·03 CM/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1050 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

THICKNESS 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

= 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 
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LAYER 5 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 6 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOO 

LAYER 7 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 
= 

= 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 

36.00 HICHES 
0.4450 VOL/VOL 
0.3930 VOL/VOL 
0.2770 VOL/VOL 
0.4450 VOL/VOL 

0.100000001000E-06 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER ~AS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 ~ITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.X AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 87.90 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL ~ATER IN EVAPORATIVE ZONE = 2.979 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE 1.456 INCHES 
INITIAL SNOW ~ATER = 0.000 INCHES 
INITIAL ~ATER IN LAYER MATERIALS = 249.444 INCHES 
TOTAL INITIAL ~ATER = 249.444 INCHES 

Page 4 

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NE~ MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
START OF GROWING SEASON (JULIAN DATE) 76 
END OF GROWING SEASON (JULIAN DATE) 310 
AVERAGE ANNUAL WIND SPEED 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA ~AS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL HE~ ~EX!CC 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

"'~ECIPITATION 

-----------
TOTALS 0.18 0.17 0.29 0.26 0.78 0.63 

1.66 1.91 1.64 0.79 0.84 0.49 

STD. DEVIATIONS 0.19 0.04 0.26 0.21 0.74 0.77 
0.78 1.32 1.04 0.91 1.02 0.34 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 
------------------

TOTALS 0.219 0.227 0.220 0.174 0.475 0. 771 
1.204 1.856 1.550 0.940 0.632 0.611 

STD. DEVIATIONS 0.114 0.082 0.141 0.056 0.397 0.912 
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1.330 1.275 1.030 0.760 0.487 0.418 

\ ... .ATERAL DRAINAGE COLLECTED FROM LAYER 3 

----------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THRCXJGH LAYER 4 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

----------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

-------------------------------------------------------------------------------

DAILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

,"o::RCOLAT ION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

9.66 0.710) 

0.000 0.0000) 

8.880 1.3852) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.782 0.9053) 

35073.1 100.00 

0.00 0.000 

32234.15 91.906 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

2838.88 8.094 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 1.17 4247.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 4 0.000 

DRAINAGE COLLECTED FROM LAYER 5 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 7 0.000 

SNOW WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3170 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0969 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 
-------- -----·---
Z33.7343 O.Z164 ,. ., 

"- ' 

z Z.5ZOO o. 1050 ~' 

3 0.5400 0.0450 

4 0.0000 0.0000 

5 0.5400 0.0450 

6 0.0000 0.0000 

7 16.0ZOO 0.4450 

SNOW WATER 0.000 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** 

** 

** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

** 
** 
** 
** 
** 
** 
** 
** 

****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\GANDYIN.D4 
TEMPERATURE DATA FILE: C:\HELP3\GANDYIN.D7 
SOLAR RADIATION DATA FILE: C:\HELP3\GANDYIN.D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\GANDYIN.D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\GS1011.D10 
OUTPUT DATA FILE: C:\HELP3\GS1011.0UT 

TIME: 10:34 DATE: 2/ 5/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Side Slope (10-11yrs) 

."•Jt*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE 25.00 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOO 

LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 6 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL.t .t •. 1

.' ;:-

INITIAL SOIL WATER CONTENT = 0.2164 VOL/VOL 
EFFECTIVE SAT. HYO. COND. = 0.520000001000E-03 CM/SEC 

LAYER 7 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 24.00 INCHES 
POROSITY 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1050 VOL/VOL 
EFFECTIVE SAT. HYD. CCND. = C.170000002COOE-02 CM/SEC 

LAYER 8 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 
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THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 9 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 10 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH 316.0 FEEi 

LAYER 11 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 
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THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 25.% AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 81.80 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1.208 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6. iiS iioiCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.658 INCHES 
INITIAL SNOW WATER 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 351.400 INCHES 
TOTAL INITIAL WATER = 351.400 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
76 START OF GROWING SEASON (JULIAN DATE) = 

END OF GROWING SEASON (JULIAN DATE) = 310 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 8.70 MPH 
= 49.00 X 
= 40.00 X 
= 53.00 X 
= 52.00 X 

Page 6 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.24 
1.38 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION CINCHES) 

FEB/AUG 

0.28 
2.17 

MAR/SEP 

0.27 
1. 72 

APR/OCT 

0.37 
0.99 

MAY/NOV 

0.77 
0.33 

JUN/DEC 

0.91 
0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSwELL NEw MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 

----------------------------------------------------------------------------
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

-------------
TOTALS 0.00 0.19 0.02 0.56 0.02 0.00 

1.03 2.57 2.89 0.42 0.89 0.11 

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.263 0.194 0.185 0.017 0.002 0.000 

0.011 0.121 0.439 0.006 0.031 0.005 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
O.ODO 0.000 0.000 0.000 0.000 0.000 

'4TERAL DRAINAGE COLLECTED FROM LAYER 2 

--------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0482 0.0645 0.0479 

0.3671 2.6005 2.6553 0.2655 0.9331 0.2652 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

----------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

ERCOLATION/LEAKAGE THRCXJGH LAYER 9 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 

----------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THRCXJGH LAYER 12 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

-------------------------------------------------------------------------------

JAILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0001 0.0001 0.0001 

0.0005 0.0035 0.0036 0.0004 0.0013 0.0004 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 9 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 8 

_RCOLATION/LEAKAGE THROUGH 
LAYER 9 

AVERAGE HEAD ACROSS TOP 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH 
LAYER 12 

AVERAGE HEAD ACROSS TOP 
OF LAYER 12 

CHANGE IN WATER STORAGE 

INCHES 
-------------------

8.70 0.000) 

0.000 0.0000) 

1.273 0.0000) 

7.24728 ( 0.00000) 

0.00000 ( 0.00000) 

0.001 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.179 ( 0.0000) 

cu. FEET PERCENT 
...................................... ---------

31581.0 100.00 

0.00 0.000 

4622.42 14.637 

26307.623 83.30206 

0.010 0.00003 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

650.94 2.061 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 

CINCHES) (CU. FT.) 

---------- -------------
PRECIPITATION 0.87 3158.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.51797 1880.22473 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00024 

AVERAGE HEAD ACROSS LAYER 4 0.021 

DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 9 0.000 

DRAINAGE COLLECTED FROM LAYER 10 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNOW WATER 0.00 0.0000 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0863 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0404 

****************************************************************************** 



****************************************************************************** 

FINAL YATER STORAGE AT END OF YEAR 

----------------------------------------------------------------------
LAYER (INCHES) (VOL/VOL) 

-------- ---------
2.2503 0.0938 

2 0.0022 0.0110 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0712 0.0863 

6 311.6160 0.2164 0· \ "l' 'l 
7 2.5200 0.1050 

8 0.5400 0.0450 

9 0.0000 0.0000 

10 0.5400 0.0450 

11 0.0000 0.0000 

12 16.0200 0.4450 

SNOW WATER 0.000 

*************************************************************************** 
************************************************************************** 



****************************************************************************** 
****************************************************************************** 
** ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\GANIN2.D4 
TEMPERATURE DATA FILE: C:\HELP3\GANIN2.D7 
SOLAR RADIATION DATA FILE: C:\HELP3\GANIN2.D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\GANIN2.D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\GS1231.D10 
OUTPUT DATA FILE: C:\HELP3\GS1231.0UT 

TIME: 10:42 DATE: 2/ 5/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Side Slope (12-31yrs) 

*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 24.00 INCHES 
= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 

0.0470 VOL/VOL 
0.0938 VOL/VOL INITIAL SOIL WATER CONTENT = 

EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
~ILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0110 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 25.00 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
~ILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL ~ATER CONTENT 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
~ILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
~ILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.170000002000E·02 CM/SEC 

LAYER 6 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
~ILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL ~ATER CONTENT 0.2164 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.520000001000E·03 CM/SEC 

LAYER 7 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1050 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 8 
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TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 9 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 3.00 HOLES/ACRE 
= 3 - GOOD 

LAYER 10 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = C.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 11 
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TYPE 4 - FLEXIBLE MEMBRANE LINER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 35 
= 0.06 INCHES 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 

Page 5 

INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 • GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 74.90 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 24.0 ItJCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.251 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.488 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.128 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 351.581 INCHES 
TOTAL INITIAL WATER = 351.581 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA ~AS OBTAINED FROM 
ROSWELL NE~ MEXICO 

MAXIMUM LEAF AREA INDEX 
START OF GR~ING SEASON (JULIAN DATE) 
END OF GR~ING SEASON (JULIAN DATE) 
AVERAGE ANNUAL ~IND SPEED 

= 1.00 
= 76 
= 310 
= 8.70 MPH 

AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

Page 6 

NOTE: PRECIPITATION DATA ~AS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.24 
1.38 

COEFFICIENTS FOR ROS~ELL NE~ MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG 

0.28 
2.17 

MAR/SEP 

0.27 
1.72 

APR/OCT 

0.37 
0.99 

MAY/NOV 

o.n 
0.33 

JUN/DEC 

0.91 
0.27 

NOTE: TEMPERATURE DATA ~AS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROS~ELL NE~ MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA ~AS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROS~ELL NE~ MEXICO 

STATION LATITUDE = 33.24 DEGREES 
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'*************************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

0.23 
1.41 

0.23 
0.70 

0.000 
0.000 

0.000 
0.000 

0.095 
0.364 

0.190 
0.169 

0.30 
1.68 

0.20 
0.97 

0.000 
0.000 

0.000 
0.000 

0.068 
0.353 

0.064 
0.205 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.2128 
0.9797 

0.1680 
0.5890 

0.1741 
1.3074 

0.1227 
0.7558 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

TOTALS 0.0000 
0.0000 

0.0000 
0.0000 

0.25 
1.44 

0.25 
0.90 

0.000 
0.000 

0.000 
0.000 

0.050 
0.232 

0.049 
0.125 

0.2379 
1. 2152 

0.1878 
0.7576 

0.30 
1.26 

0.36 
1.11 

0.000 
0.000 

0.000 
0.000 

0.052 
0.153 

0.041 
0.118 

0.2309 
1.1417 

0.2978 
0.9659 

0.59 
0.52 

0.64 
0.64 

0.000 
0.000 

0.000 
0.000 

0.137 
0.067 

0.158 
0.077 

0.4466 
0.4980 

0.4705 
0.5110 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.73 
0.35 

0.60 
0.26 

0.000 
0.000 

0.000 
0.000 

0.202 
0.067 

0.150 
0.052 

0.5109 
0.2818 

0.4642 
0.2688 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROOGH LAYER 9 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 
----------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0003 0.0003 0.0003 0.0003 0.0006 0.0007 

0.0013 0.0017 0.0017 0.0015 0.0007 0.0004 

STD. DEVIATIONS 0.0002 0.0002 0.0002 0.0004 0.0006 0.0006 
0.0008 0.0010 0.0010 ·o.o013 0.0007 0.0004 

DA!LY AVERAGE HE~D ACROSS LAYER 9 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 

-------------------------------------
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AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

*************************•••··················································· 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20 

INCHES CU. FEET PERCENT 

------------------- ---------·--- ......................... 

PRECIPITATION 9.05 1. 776) 32847.9 100.00 

RUNOFF 0.000 0.0000) 0.00 0.000 

EVAPOTRANSPIRATION 1.840 0.3915) 6677.76 20.329 

LATERAL DRAINAGE COLLECTED 7.23687 ( 1.51619) 26269.826 79.97421 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.012 0.00004 
LAYER 4 

AVERAGE HEAD ACROSS TOP 0.001 ( 0.000) 
OF LAYER 4 

TERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
FROM LAYER 8 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 9 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 12 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 12 

CHANGE IN WATER STORAGE -0.027 ( 0.1840) -99.72 -0.304 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AVERAGE HEAD ACROSS LAYER 4 

DRAINAGE COLLECTED FROM LAYER 8 

PERCOLATION/LEAKAGE THROUGH LAYER 9 

AVERAGE HEAD ACROSS LAYER 9 

DRAINAGE COLLECTED FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH LAYER 12 

AVERAGE HEAD ACROSS LAYER 12 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 20 

(INCHES) (CU. FT.) 

1.41 

0.000 

0.84635 

0.000000 

0.035 

0.00000 

0.000000 

0.000 

0.00000 

0.000000 

0.000 

0.61 

0.0942 

0.0554 

5118.300 

0.0000 

3072.26587 

0.00035 

0.00000 

0.00000 

0.00000 

0.00000 

2221.2896 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 20 

----------------------------------------------------------------------
LAYER (INCHES) (VOL/VOL) 

-------- ---------
1.7006 0.0709 

2 0.0033 0.0166 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0713 0.0863 

6 311.6160 0.2164 

7 2.5200 0.1050 

8 0.5400 0.0450 

9 0.0000 0.0000 

10 0.5400 0.0450 

11 0.0000 0.0000 

12 16.0200 0.4450 

SNOW WATER 0.000 

****************************************************************************** 
************************************************************************** 



****************************************************************************** 
****************************************************************************** 

** 
** 

** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

** 
** 
** 
** 
** 
** 
** 

****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C:\HELP3\GANIN2.D4 
C:\HELP3\GANIN2.D7 
C:\HELP3\GANIN2.D13 
C:\HELP3\GANIN2.D11 
C:\HELP3\GS3240.D10 
C:\HELP3\GS3240.0UT 

TIME: 10:10 DATE: 21 5/1996 

****************************************************************************** 

TITLE: Gandy Landfill • MTR • Side Slope C32-40yrs) 

*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 
= 0.0709 VOL/VOL 
= 0.170000002000E-02 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0166 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 25.00 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

THICKNESS 

LAYER 3 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 · GOOD 

LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.100000001000E-06 CM/SEC 



Path: J:\ 
File: GS3240 .OUT 23,371 .a •• 2·05-96 10:19:18 am Page 3 

LAYER 5 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.1700000020DOE-02 CM/SEC 

LAYER 6 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.2164 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 

LAYER 7 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
Y!LT!NG PO!HT 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1050 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 8 
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TYPE 2 • LATERAL DRAINAGE LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 1 
= 12.00 INCHES 
= 0.4170 VOL/VOL 
= 0.0450 VOL/VOL 

0.0180 VOL/VOL 
0.0450 VOL/VOL 

Page 4 

INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 

33.00 PERCENT SLOPE = 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 9 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOO 

LAYER 10 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. H'fO. CCND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 11 
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TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 

Page 5 

EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.100000001000E-06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 74.90 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE 20~E DEPTH = 24.0 H!CH!:S 
INITIAL WATER IN EVAPORATIVE ZONE 1. 702 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.488 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.128 INCHES 
INITIAL SNOW WATER 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 351.032 INCHES 
TOTAL INITIAL WATER = 351.032 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 1.00 
76 START OF GROWING SEASON (JULIAN DATE) = 

END OF GROWING SEASON (JULIAN DATE) 
AVERAGE ANNUAL WIND SPEED 

= 310 
8.70 MPH 

= 49.00 % AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 40.00 % 
= 53.00 % 
= 52.00 % 

Page 6 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.24 
1.38 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG 

0.28 
2.17 

MAR/SEP 

0.27 
Ln 

APR/OCT 

0.37 
0.99 

MAY/NOV 

0.77 
0.33 

JUN/DEC 

0.91 
0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
n.3o 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/OEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
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*************************************************************************** 

AVERAGE .MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 9 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.18 
1.41 

0.15 
0.70 

0.000 
0.000 

0.000 
0.000 

o.on 
0.366 

0.088 
0.180 

0.32 
1.86 

0.20 
1.04 

0.000 
0.000 

0.000 
0.000 

o.on 
0.393 

0.054 
0.244 

0.26 
1.37 

0.25 
0.94 

0.000 
0.000 

O.DOO 
0.000 

0.063 
0.241 

0.059 
0.157 

0.39 
1.12 

0.45 
1.23 

0.000 
0.000 

0.000 
0.000 

0.061 
0.135 

0.047 
0.126 

0.67 
0.81 

0.62 
0.82 

0.000 
0.000 

0.000 
0.000 

0.144 
0.102 

0.115 
0.097 

0.59 
0.42 

0.64 
0.33 

0.000 
0.000 

0.000 
0.000 

0.151 
0.081 

0.145 
0.061 

ATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.1688 0.1836 
0.9435 1.4550 

0.1148 0.1093 
0.5944 0.8523 

0.2412 
1.1491 

0.1638 
0.7558 

0.2924 
1.0118 

0.3951 
1.0200 

0.5048 
0.7449 

0.4602 
0.6208 

0.4614 
0.3745 

0.5086 
0.3415 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

o.oooo o.oooo o.oono o.oooo o.oooo o.oooo 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

TOTALS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 9 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 
----------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

,, 

" ---------------------------------------------------------------------------

DAILY AVERAGE HEAD ACROSS LAYER 4 
-------------------------------------

AVERAGES 0.0002 0.0003 0.0003 0.0004 0.0007 0.0006 
0.0013 0.0019 0.0016 0.0013 0.0010 0.0005 

STD. DEVIATIONS 0.0002 0.0002 0.0002 0.0005 0.0006 0.0007 
0.0008 0.0011 0.0010 0.0014 0.0009 0.0005 

DAILY AVERAGE HEAD ACROSS LAYER 9 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 
-------------------------------------
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AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

t•"·' 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
li\b~," 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

******************************************************************************* 

••***************************************************************************** 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROOGH 9 

INCHES CU. FEET PERCENT 

------------------- ------------- ---------
PRECIPITATION 9.40 1.399) 34130.1 100.00 

RUNOFF 0.000 0.0000) 0.00 0.000 

EVAPOTRANSPIRATION 1.887 0.2119) 6848.07 20.065 

lATERAL DRAINAGE COLLECTED 7.53096 ( 1.25759) 27337.377 80.09763 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROOGH 0.00000 ( 0.00000) 0.013 0.00004 
LAYER 4 

AVERAGE HEAD ACROSS TOP 0.001 ( 0.000) 
OF LAYER 4 

ERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
~ROM LAYER 8 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 9 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 9 

lATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 12 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 12 

CHANGE IN WATER STORAGE -0.015 ( 0.0829) -55.38 -0.162 

******************************************************************************* 



••••••********************************************************************* 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 9 

-----~. ~----------------------------------------------------------------
(INCHES) (CU. FT.) 

---------- -------------
PRECIPITATION 1.21 4392.300 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.68906 2501.27344 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00030 

AVERAGE HEAD ACROSS LAYER 4 0.028 

DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 9 0.000 

DRAINAGE COLLECTED FROM LAYER 10 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNOW WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0904 

rt' IM VEG. SOl L WATER (VOL/VOL) 0.0543 
''\,..,,,,, 

t*************************************************************************** 



****************************************************************************** 
****************************************************************************** .. ** ',,~~ 

\ 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** - HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 

** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\GANDY1.D4 
TEMPERATURE DATA FILE: C:\HELP3\GANDY1.D7 
SOLAR RADIATION DATA FILE: C:\HELP3\GANDY1.D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\GANDY1.D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\FLYR01.D10 
OUTPUT DATA FILE: C:\HELP3\flyr01.0UT 

TIME: 13:32 DATE: 21 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 0-1, floor 

~~~"*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. CONO. 

= 
= 
= 
= 
= 
= 

60.00 INCHES 
0.4730 VOL/VOL 
0.2220 VOL/VOL 
0.1040 VOL/VOL 
0.2055 VOL/VOL 

0.520000001000E-03 CM/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS 0.20 INCHES 
POROSITY 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

THICKNESS 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

= 0.06 INCHES 
FOROSiiY : C.COCC VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 
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LAYER 5 

TYPE 2 · LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 10.0000000000 CM/SEC 
SLOPE 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 6 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 
= 
= 
= 
= 
= 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

0.199999996000E·12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

3 · GOOO 

LAYER 7 

TYPE 3 · BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 H!CHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E·08 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF Z.X AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 87.90 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.877 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS 14.585 INCHES 
TOTAL INITIAL WATER = 14.585 INCHES 

Page 4 

TOTAL SUBSURFACE INFLOW 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) = 
END OF GROWING SEASON (JULIAN DATE) = 

0.00 
76 

310 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 

= 8.70 MPH 
= 49.00 X 

AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 % 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 % 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION CINCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

-"ECIPITATION 
·----------

TOTALS 0.00 0.19 0.02 0.56 0.02 0.00 
1.03 2.57 2.89 0.42 0.89 0.11 

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 
------------------

TOTALS 0.284 0.233 0.233 0.211 0.205 0.183 
0.205 2.616 2.290 0.055 0.405 0.330 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
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0.000 0.000 0.000 0.000 0.000 0.000 

4TERAL DRAINAGE COLLECTED FROM LAYER 3 
',,,,.., ---------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIA liONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THRClJGH LAYER 4 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

----------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

\, 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

-------------------------------------------------------------------------------

DAILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 
-------------------------------------

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 



Path: J:\ 
File: FLYR01 .OUT 17,877 .a •• 2·04-96 1:34:26 pm Page 7 

.TO. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 
-------------------------------------------------------------------------------

INCHES cu. FEET PERCENT 
------------------- ............................ ---------

PRECIPITATION 8.70 0.000) 31581.0 100.00 

RUNOFF 0.000 0.0000) 0.00 0.000 
1 .~a,ec '2:··)t! :'J·, ~-' ~I.";·\ 

EVAPOTRANSPIRATION 7.249 0.0000) 26312.67 83.318 

LATERAL DRAINAGE COLLECTED 0.00000 0.00000) 0.000 0.00000 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 4 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
"~OM LAYER 5 

·~ .. h. 

PtiCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 7 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 7 

CHANGE IN YATER STORAGE 1.451 0.0000) 5268.33 16.682 

******************************************************************************* 

(v~ 't, !2, 

C:- • {'v\ 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AVERAGE HEAD ACROSS LAYER 4 

DRAINAGE COLLECTED FROM LAYER 5 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

AVERAGE HEAD ACROSS LAYER 7 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 

CINCHES) (CU. FT.) 

0.87 

0.000 

0.00000 

0.000000 

0.000 

0.00000 

0.000000 

0.000 

0.00 

0.2510 

0.0948 

3158.100 

0.0000 

0.00000 

0.00000 

0.00000 

0.00000 

0.0000 

****************************************************************************** 



~ 
. 

I 

f • 

****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 

LAYER (INCHES) (VOL/VOL) 
-------- ---------
12.4790 0.2080 

2 3.3735 0.1406 

3 0.0020 0.0100 

4 0.0000 0.0000 

5 0.0020 0.0100 

6 0.0000 0.0000 

7 0.1800 0. 7500 

SNOW WATER 0.000 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** 

*• 
** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

** 
** 
** 
** 
** 
** 
** 
** 
** 

****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: a:\GANDY1.D4 
TEMPERATURE DATA FILE: a:\GANDY1.D7 
SOLAR RADIATION DATA FILE: a:\GANDY1.D13 
EVAPOTRANSPIRATION DATA: a:\GANDY1.D11 
SOIL AND DESIGN DATA FILE: a:\FLYR15.D10 
OUTPUT DATA FILE: a:\flyr15.0UT 

TIME: 13:37 DATE: 2! 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 1-5, floor 

---*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 840.00 INCHES 
= 0.4730 VOL/VOL 
= 0.2220 VOL/VOL 
= 0.1040 VOL/VOL 

0.2080 VOL/VOL 
= 0.520000001000E·03 CM/SEC 
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LAYER 2 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1406 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 4 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 

0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

= 3 - GOOD 
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LAYER 5 

TYPE 2 • LATERAL DRAINAGE LAYER 
KATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CH/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 6 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 7 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 0.24 INCHES 
P.OROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.X AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 87.90 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.912 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 178.278 INCHES 
TOTAL INITIAL WATER = 178.278 INCHES 

Page 4 

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
76 

310 
START OF GROWING SEASON (JULIAN DATE) = 
END OF GROWING SEASON (JULIAN DATE) = 
AVERAGE ANNUAL WIND SPEED 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
72.30 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEIJ MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 4 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

'RECIPITATION 
-----------
TOTALS 0.19 0.16 0.28 0.33 0.58 0.56 

1.81 2.26 1.48 0.61 0.96 0.42 

STD. DEVIATIONS 0.22 0.04 0.30 0.18 0.69 0.87 
0.81 1.23 1.13 0.94 1.13 0.35 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.175 0.191 0.186 0.180 0.333 0.546 

1.094 2.022 1.154 0.573 0.559 0.282 

STD. DEVIATIONS 0.134 0.065 0.114 0.068 0.275 0.737 
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1.248 1.270 0.587 0.625 0.606 0.142 

LATERAL DRAINAGE COLLECTED FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

0.0010 0.0015 0.0019 0.0019 0.0019 0.0016 
0.0015 0.0013 0.0012 0.0011 0.0009 0.0009 

0.0007 0.0015 0.0023 0.0024 0.0024 0.0021 
0.0019 0.0016 0.0014 0.0012 0.0010 0.0009 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0114 0.0127 0.0148 0.0142 0.0142 0.0132 
0.0129 0.0123 0.0113 0.0111 0.0103 0.0102 

0.0043 0.0070 0.0097 0.0099 0.0100 0.0091 
0.0087 0.0080 0.0071 0.0068 0.0061 0.0058 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

TOTALS 

STD. DEVIATIONS 

0.0113 0.0127 0.0148 0.0142 0.0142 0.0132 
0.0129 0.0123 0.0113 0.0111 0.0103 0.0102 

0.0043 0.0069 0.0097 0.0099 0.0100 0.0091 
0.0087 0.0080 0.0071 0.0068 0.0061 0.0058 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 

AVERAGES 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 
0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 
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STD. DEVIATIONS 0.0001 
0.0001 

0.0001 
0.0001 

0.0001 
0.0001 

0.0001 
0.0001 

0.0001 
0.0001 

0.0001 
0.0001 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 4 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

rcRCOLATION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN ~ATER STORAGE 

9.66 0.819) 

0.000 0.0000) 

7.295 0.8248) 

0.01666 ( 0.01903) 

0.14862 ( 0.08970) 

0.000 ( 0.000) 

0.14861 ( 0.08960) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

2.197 0.3737) 

35056.7 100.00 

0.00 0.000 

26481.94 75.540 

60.469 0.17249 

539.506 1.53895 

539.444 1.53877 

0.009 0.00003 

7974.87 22.748 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 4 

(INCHES) (CU. FT.) 

PRECIPITATION 1.17 4247.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00018 0.66923 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000942 3.42011 

AVERAGE HEAD ACROSS LAYER 4 0.000 

DRAINAGE COLLECTED FROM LAYER 5 0.00094 3.42008 

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00003 

AVERAGE HEAD ACROSS LAYER 7 0.000 

SNOW WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2932 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0936 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 4 

LAYER 

2 

3 

4 

5 

6 

7 

SNOW WATER 

CINCHES) 
--------
184.1688 

2.7133 

0.0020 

0.0000 

0.0021 

0.0000 

0.1800 

0.000 

(VOL/VOL) 

---------
0.2192 

0.1131 

0.0100 

0.0000 

0.0103 

0.0000 

0. 7500 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** -- ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\602\in\GANDY1.D4 
TEMPERATURE DATA FILE: C:\HELP3\602\in\GANDY1.D7 
SOLAR RADIATION DATA FILE: C:\HELP3\602\in\GANDY1.D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\602\in\GANDY1.D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\602\in\FLYR510.D10 
OUTPUT DATA FILE: C:\HELP3\602\out\flyr510.0UT 

TIME: 14:15 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 5-10, floor 

•••*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1080.00 INCHES 
POROSITY 0.4730 VOL/VOL 
FIELD CAPACITY = 
WILTING POINT = 
INITIAL SOIL WATER CONTENT = 

0.2220 VOL/VOL 
0.1040 VOL/VOL 
0.2192 VOL/VOL 

EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATER.IAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1131 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 
SLOPE 2.30 PERCENT 
DRAINAGE LENGTH 550.0 FEET 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 
POROSiTY 
FIELD CAPACITY 
WILTING POINT 

= 0.06 INCHES 
:; 0.0000 VOLiVOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 

CM/SEC 

INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 

= 0.199999996000E-12 CM/SEC 

FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 
= 3 -

0.50 HOLES/ACRE 
3.00 HOLES/ACRE 
GOOD 
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LAYER 5 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0103 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 10.0000000000 CM/SEC 
SLOPE 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 6 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 

0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

= 3 • GOOO 

LAYER 7 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.X AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 87.90 
FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 3.069 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 

·LOWER LIMIT OF EVAPORATIVE STORAGE = 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 239.634 INCHES 
TOTAL INITIAL WATER = 239.634 INCHES 

Page 4 

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
AVERAGE ANNUAL WIND SPEED 

= 

= 
= 

0.00 
76 

310 
8.70 MPH 

AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 % 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 % 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 % 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROS\JELL iiEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 Ln 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 

-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

"qECIPITATION 
-----------
TOTALS 0.18 0.17 0.29 0.26 0.78 0.63 

1.66 1.91 1.64 0.79 0.84 0.49 

STD. DEVIATIONS 0.19 0.04 0.26 0.21 0.74 0.77 
0.78 1.32 1.04 0.91 1.02 0.34 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

---------------~--
TOTALS 0.163 0.159 0.149 0.118 0.328 0.697 

1.019 1.717 1.276 0.622 0.448 0.363 

STD. DEVIATIONS 0.119 0.072 0.096 0.085 0.316 0.764 
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1.175 1.383 0.807 0.619 0.573 0.223 

.ATERAL DRAINAGE COLLECTED FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

0.0053 0.0080 0.0050 0.0017 0.0062 0.0108 
0.0200 0.0203 0.0271 0.0174 0.0111 0.0136 

0.0076 0.0110 0.0074 0.0030 0.0103 0.0183 
0.0304 0.0334 0.0433 0.0295 0.0115 0.0169 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0163 0.0206 0.0149 0.0069 0.0179 0.0249 
0.0344 0.0332 0.0403 0.0311 0.0296 0.0312 

0.0199 0.0272 0.0183 0.0098 0.0222 0.0315 
0.0419 0.0456 0.0526 0.0410 0.0268 0.0343 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

TOTALS 

STD. DEVIATIONS 

0.0163 0.0207 0.0151 0.0068 0.0179 0.0248 
0.0344 0.0331 0.0403 0.0310 0.0297 0.0311 

0.0199 0.0274 0.0185 0.0095 0.0225 0.0314 
0.0418 0.0456 0.0526 0.0410 0.0269 0.0342 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0001 O.OOOi O.OOOi 0.0000 O.OOOi 0.0002 
0.0003 0.0003 0.0004 0.0002 0.0002 0.0002 

0.0001 0.0002 0.0001 0.0000 0.0001 0.0003 
0.0004 0.0005 0.0006 0.0004 0.0002 0.0002 

DAILY AVERAGE HEAD ACROSS LAYER 7 

AVERAGES 0.0002 0.0003 0.0002 0.0001 0.0002 0.0003 
0.0005 0.0005 0.0006 0.0004 0.0004 0.0004 
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STD. DEVIATIONS 0.0003 
0.0006 

0.0004 
0.0006 

0.0003 
0.0007 

0.0001 
0.0006 

0.0003 
0.0004 

0.0004 
0.0005 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROOGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 

Rllf(()FF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROOGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

~cRCOLATION/LEAKAGE THROOGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

9.66 0.710) 

0.000 0.0000) 

7.058 0.6272) 

0.14655 ( 0.20260) 

0.30137 ( 0.34103) 

0.000 ( 0.000) 

0.30120 ( 0.34079) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

2.156 0.4846) 

35073.1 100.00 

0.00 0.000 

25621.33 73.051 

531.967 1.51674 

1093.963 3.11910 

1093.367 3.11740 

0.008 0.00002 

7826.40 22.315 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. FT.) 

PRECIPITATION 1.17 4247.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00451 16.37768 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.004662 16.92473 

AVERAGE HEAD ACROSS LAYER 4 0.002 

DRAINAGE COLLECTED FROM LAYER 5 0.00449 16.30823 

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00003 

AVERAGE HEAD ACROSS LAYER 7 0.002 

SNO\l WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2317 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0935 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER 

2 

3 

4 

5 

6 

7 

SNOW WATER 

CINCHES) 
--------
246.6580 

3.5712 

0.0024 

0.0000 

0.0029 

0.0000 

0.1800 

0.000 

(VOL/VOL) 

---------
0.2284 

0.1488 

0.0122 

0.0000 

0.0144 

0.0000 

0.7500 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** 
~ ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** .,. HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 

** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 

C:\HELP3\602\in\GANDY1.D4 
C:\HELP3\602\in\GANDY1.D7 
C:\HELP3\602\in\GANDY1.D13 
C:\HELP3\602\in\GANDY1.D11 
C:\HELP3\602\in\FLYR1011.D10 
C:\HELP3\602\out\FLYR1011.0UT 

EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 14:56 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 10-11, floor 

,~~'-A************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 24.00 INCHES 
= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 

0.0863 VOL/VOL 
= 0.170000002000E-02 CM/SEC 
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LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 25.00 PERCENT 
DRAINAGE LENGTH 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 
= 
= 
= 
= 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

0.199999996000E-12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

3 - GOOO 

LAYER 4 

TYPE 3 - BARRiER SOIL LiNER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
~ILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.170000002000E-02 CM/SEC 

LAYER 6 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY 0.4730 VOL/VOL 
FIELD CAPACITY 0.2220 VOL/VOL 
~ILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.2284 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 

LAYER 7 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
~ILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.1488 VOL/VOL 
EFFECTIVE SAT. HYO. CO~O. = 0.170000002000E·02 CM/SEC 

LAYER 8 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 
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THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0122 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 9 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 
= 
= 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

Page 4 

CM/SEC 

INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY = 
FML INSTALLATION DEFECTS = 

0.199999996000E·12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

FML PLACEMENT QUALITY 3 - GOOD 

LAYER 10 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

= 
= 
= 
= 
= 

= 

LAYER 11 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0144 VOL/VOL 

10.0000000000 
2.30 PERCENT 

550.0 FEET 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

CM/SEC 
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THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E·08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 25.% AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER 81.80 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1.208 INCHES 
UPPER LIMIT OF EVAPORATiVE STORAGE 6. i 18 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.658 INCHES 
INITIAL SNOW WATER 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 352.817 INCHES 
TOTAL INITIAL WATER 352.817 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) 310 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1. 72 0.99 0.33 0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFlClEiHS FOR ROSWELL 

STATION LATITUDE = 33.24 DEGREES 

............. v,.,..,.., 
AICW MC:I\,l.oU 

******************************************************************************* 
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 

·---------------------------------------------------------------------------
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

-------------
TOTALS 0.00 0.19 0.02 0.56 0.02 0.00 

1.03 2.57 2.89 0.42 0.89 0.11 

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.263 0.194 0.185 0.017 0.002 0.000 

0.011 0.121 0.439 0.006 0.031 0.005 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

'~TERAL DRAINAGE COLLECTED FROM LAYER 2 
--------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0482 0.0645 0.0479 

0.3671 2.6005 2.6553 0.2655 0.9331 0.2652 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAI.NAGE COLLECTED FROM LAYER 8 

----------------------------------------
TOTALS 0.0120 0.0183 0.0019 0.0031 0.0450 0.0788 

0.0893 0.0899 0.0863 0.0883 0.0846 0.0865 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

"RCOLATION/LEAKAGE THROUGH LAYER 9 

TOTALS 

STD. DEVIATIONS 

0.0305 0.0487 0.0086 0.0077 0.0796 0.1066 
0.1155 0.1159 0.1117 0.1149 0.1106 0.1137 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 

TOTALS 

STD. DEVIATIONS 

0.0309 0.0487 0.0090 0.0072 0.0789 0.1065 
0.1155 0.1159 0.1117 0.1149 0.1106 0.1137 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

~~JLY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0001 0.0001 0.0001 
0.0005 0.0035 0.0036 0.0004 0.0013 0.0004 

O.DOOO 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 9 

AVERAGES 

STD. DEVIATIONS 

0.0002 0.0003 0.0000 0.0001 0.0006 0.0011 
0.0012 0.0012 0.0012 0.0012 0.0012 0.0012 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 

AVERAGES 0.0004 0.0007 0.0001 0.0001 0.0011 0.0015 
0.0016 0.0016 0.0016 0.0016 0.0016 0.0015 
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TO. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

INCHES CU. FEET PERCENT 
------------------- ................................... ....................... 

PRECIPITATION 8.70 0.000) 31581.0 100.00 

RUNOFF 0.000 0.0000) 0.00 0.000 

EVAPOTRANSPIRATION 1.273 0.0000) 4622.42 14.637 

LATERAL DRAINAGE COLLECTED 7.24728 ( 0.00000) 26307.623 83.30206 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.010 0.00003 
LAYER 4 

AVERAGE HEAD ACROSS TOP 0.001 ( 0.000) 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 0.68398 ( 0.00000) 2482.858 7.86187 
CROM LAYER 8 

·, t:I<COLAT I ON/LEAKAGE THROUGH 0.96380 ( 0.00000) 3498.588 11.07814 
LAYER 9 

AVERAGE HEAD ACROSS TOP 0.001 ( 0.000) 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 0.96338 ( 0.00000) 3497.067 11.07333 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.008 0.00003 
U.YER 12 

AVERAGE HEAD ACROSS TOP 0.001 ( 0.000) 
OF LAYER 12 

CHANGE IN ~ATER STORAGE -1.468 ( 0.0000) -5329.13 -16.874 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) 

PRECIPITATION 0.87 3158.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.51797 1880.22473 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00024 

AVERAGE HEAD ACROSS LAYER 4 0.021 

DRAINAGE COLLECTED FROM LAYER 8 0.00290 10.54387 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.003741 13.58022 

AVERAGE HEAD ACROSS LAYER 9 0.001 

DRAINAGE COLLECTED FROM LAYER 10 0.00374 13.58016 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00003 

AVERAGE HEAD ACROSS LAYER 12 0.002 

SNOW WATER 0.00 0.0000 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0863 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0404 

****************************************************************************** 



****************************************************************************** 

FINAL ~TER STORAGE AT END OF YEAR 

LAYER 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

SNOW lo/ATER 

CINCHES) 
--------

2.2503 

0.0022 

0.0000 

16.0200 

2.0712 

326.7110 

4.1079 

0.0030 

0.0000 

0.0033 

0.0000 

0.1800 

0.000 

(VOL/VOL) 

---------
0.0938 

0.0110 

0.0000 

0.4450 

0.0863 

0.2269 

0.1712 

0.0149 

0.0000 

0.0165 

0.0000 

o. 7500 

~·········································································· 
'************************************************************************* 



****************************************************************************** 
****************************************************************************** - ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** - HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** - DEVELOPED BY ENVIRONMENTAL LABORATORY ** - USAE WATERWAYS EXPERIMENT STATION ** - FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** - ** - ** 

****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\602\in\GANDY2.D4 
TEMPERATURE DATA FILE: C:\HELP3\602\in\GANDY2.D7 
SOLAR RAOIATION DATA FILE: C:\HELP3\602\in\GANDY2.D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\602\in\GANDY2.D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\602\in\FLYR1131.D10 
OUTPUT DATA FILE: C:\HELP3\602\out\FLYR1131.0UT 

TIME: 17: 4 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 11-31, floor 

·*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SN~ WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 4 
= 24.00 INCHES 
= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.0938 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CKANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0110 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 
SLOPE = 25.00 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 
FIELD CAPACITY = 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

CM/SEC 

EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 

= 
= 
= 

0.199999996000E-12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

FML PLACEMENT QUALITY 3 - GOOO 

LAYER 4 

TYPE 3 • BARRIER SOl L LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 
= 
= 
= 

= 

36.00 INCHES 
0.4450 VOL/VOL 
0.3930 VOL/VOL 
0.2n0 VOL/VOL 
0.4450 VOL/VOL 

0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E·02 CM/SEC 

LAYER 6 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.2269 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E·03 CM/SEC 

LAYER 7 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1712 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E·02 CM/SEC 

LAYER 8 
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TYPE 2 • LATERAL DRAINAGE LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 20 
= 0.20 INCHES 
= 0.8500 VOL/VOL 
= 0.0100 VOL/VOL 
= 0.0050 VOL/VOL 
= 0.0149 VOL/VOL 

Page 4 

INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 

= 10.0000000000 CM/SEC 
= 2.30 PERCENT 

DRAINAGE LENGTH = 550.0 FEET 

LAYER 9 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 10 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0165 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH 550.0 FEET 

LAYER 11 
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TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF, CURVE NUMBER = 74.90 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 24.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.251 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.488 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.128 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 351.376 INCHES 
TOTAL INITIAL WATER 351.376 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 



.· 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

Page 6 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.24 
1.38 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION CINCHES) 

FEB/AUG 

0.28 
2.17 

MAR/SEP 

0.27 
1.72 

APR/OCT 

0.37 
0.99 

MAY/NOV 

0.77 
0.33 

JUN/DEC 

0.91 
0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
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'*************************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

0.23 
1.41 

0.23 
0.70 

0.000 
0.000 

0.000 
. 0.000 

0.095 
0.364 

0.190 
0.169 

0.30 
1.68 

0.20 
0.97 

0.000 
0.000 

0.000 
0.000 

0.068 
0.353 

0.064 
0.205 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.2128 
0.9797 

0.1680 
0.5890 

0.1741 
1.3074 

0.1227 
0.7558 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 
0.0000 0.0000 

0.0000 0.0000 
0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

TOTALS 0.0166 0.0141 
0.0139 0.0162 

0.25 
1.44 

0.25 
0.90 

0.000 
0.000 

0.000 
o.ooo 

0.050 
0.232 

0.049 
o;125 

0.2379 
1.2152 

0.1878 
0.7576 

0.30 
1.26 

0.36 
1.11 

0.000 
0.000 

0.000 
0.000 

0.052 
0.153 

0.041 
0.118 

0.2309 
1.1417 

0.2978 
0.9659 

0.59 
0.52 

0.64 
0.64 

0.000 
0.000 

0.000 
0.000 

0.137 
0.067 

0.158 
0.077 

0.4466 
0.4980 

0.4705 
0.5110 

0.73 
0.35 

0.60 
0.26 

0.000 
0.000 

0.000 
0.000 

0.202 
0.067 

0.150 
0.052 

0.5109 
0.2818 

0.4642 
0.2688 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

0.0126 0.0122 
0.0144 0.0132 

.,.._ 

0.0139 0.0140 
0.0120 0.0118 
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STD. DEVIATIONS 0.0321 . 0.0273 0.0249 0.0240 0.0266 
0.0275 0.0322 0.0283 0.0266 0.0250 

PERCOLATION/LEAKAGE THROUGH LAYER 9 

------------------------------------
TOTALS 0.0258 0.0225 0.0220 0.0211 0.0228 

0.0223 0.0241 0.0224 0.0217 0.0201 

STD. DEVIATIONS 0.0430 0.0377 0.0372 0.0361 0.0393 
0.0394 0.0431 0.0400 0.0390 0.0366 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 
----------------------------------------

TOTALS 0.0258 0.0225 0.0220 0.0211 0.0228 
0.0223 0.0240 0.0224 0.0217 0.0201 

STD. DEVIATIONS 0.0430 0.0378 0.0372 0.0361 0.0393 
0.0395 0.0430 0.0401 0.0391 0.0366 

PERCOLATION/LEAKAGE THROUGH LAYER 12 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 
-------------------------------------

AVERAGES 0.0003 0.0003 0.0003 0.0003 0.0006 
0.0013 0.0017 0.0017 0.0015 0.0007 

STD. DEVIATIONS 0.0002 0.0002 0.0002 0.0004 0.0006 
0.0008 0.0010 0.0010 0.0013 0.0007 

DAILY AVERAGE HEAD ACROSS LAYER 9 
-------------------------------------

AVERAGES 0.0002 0.0002 0.0002 0.0002 0.0002 
0.0002 0.0002 0.0002 0.0002 0.0002 

STD. DEVIATIONS 0.0004 0.0004 0.0003 0.0003 0.0004 
0.0004 0.0004 0.0004 0.0004 0.0003 

DAILY AVERAGE HEAD ACROSS LAYER 12 

0.0271 
0.0254 

0.0223 
0.0201 

0.0391 
0.0371 

0.0223 
0.0202 

0.0391 
0.0371 

0.0000 
0.0000 

0.0000 
0.0000 

0.0007 
0.0004 

0.0006 
0.0004 

0.0002 
0.0002 

0.0004 
0.0003 
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AVERAGES 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 
0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 

STD. DEVIATIONS 0.0006 0.0006 0.0005 0.0005 0.0005 0.0005 
0.0005 0.0006 0.0006 0.0005 0.0005 0.0005 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20 

INCHES CU. FEET PERCENT 
------------------- ..................................... ---------

PRECIPITATION 9.05 1. 776) 32847.9 100.00 

RUNOFF 0.000 0.0000) 0.00 0.000 

EVAPOTRANSPIRATION 1.840 0.3915) 6677.76 20.329 

LATERAL DRAINAGE COLLECTED 7.23687 ( 1.51619) 26269.826 79.97421 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.012 0.00004 
LAYER 4 

AVERAGE HEAl> ACROSS TOP 0.001 ( 0.000) 
OF LAYER 4 

fERAL DRAINAGE COLLECTED 0.16506 ( 0.31953) 599.169 1.82407 
FROM LAYER 8 

PERCOLATION/LEAKAGE THROUGH 0.26723 ( 0.46361) 970.043 2.95314 
LAYER 9 

AVERAGE HEAl> ACROSS TOP 0.000 ( 0.000) 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 0.26729 ( 0.46368) 970.273 2.95384 
FROM LAYER 10 

PERCOLATION/LEAKAGE THRClJGH 0.00000 ( 0.00000) 0.006 0.00002 
LAYER 12 

AVERAGE HEAl> ACROSS TOP 0.000 ( 0.001) 
OF LAYER 12 

CHANGE IN WATER STORAGE -0.460 ( 0.8694) -1669.16 -5.081 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20 

CINCHES) (CU. FT.) 

---------- -------------
PRECIPITATION 1.41 5118.300 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.84635 3on.26587 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00035 

AVERAGE HEAD ACROSS LAYER 4 0.035 
; 
i DRAINAGE COLLECTED FROM LAYER 8 0.00459 16.65179 
~ 

' PERCOLATION/LEAKAGE THROUGH LAYER 9 0.004702 17.06832 

AVERAGE HEAD ACROSS LAYER 9 0.002 

DRAINAGE COLLECTED FROM LAYER 10 0.00470 17.06759 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00003 

AVERAGE HEAD ACROSS LAYER 12 0.002 

SNOW WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0942 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0554 

****************************************************************************** 

f 

f 



****************************************************************************** 

FINAL ~TER STORAGE AT END OF YEAR 20 

----------------------------------------------------------------------
LAYER (INCHES) (VOL/VOL) 

-------- ---------
1.7006 0.0709 

2 0.0033 0.0166 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0713 0.0863 

6 319.6800 0.2220 

7 2.5200 0.1050 

8 0.0020 0.0100 

9 0.0000 0.0000 

10 0.0020 0.0100 

11 0.0000 0.0000 

12 0.1800 0.7500 

SNOW WATER 0.000 

~*************************************************************************** 

~************************************************************************** 



****************************************************************************** 
****************************************************************************** 
."t* ** 

** 
HYDROLOGIC EVALUATION OF lANDFill PERFORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE ~ATER~AYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: C:\HELP3\602\in\GANDY2.D4 
TEMPERATURE DATA FILE: C:\HELP3\602\in\GANDY2.D7 
SOLAR RADIATION DATA FILE: C:\HELP3\602\in\GANDY2.D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\602\in\GANDY2.D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\602\in\FLYR3140.D10 
OUTPUT DATA FILE: C:\HELP3\602\out\FLYR3140.0UT 

TIME: 17:53 DATE: 2! 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 31-40, floor 

~ -·*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SN~ WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0709 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 0.20 INCHES 

= 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0166 VOL/VOL 

10.0000000000 CM/SEC 
SLOPE = 25.00 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 0.06 INCHES 
= 
= 
= 
= 
= 
= 
= 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

0.199999996000E-12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

3 - GOOD 

LAYER 4 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E·02 CM/SEC 

LAYER 6 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.2220 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E·03 CM/SEC 

LAYER 7 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1050 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E·02 CM/SEC 

LAYER 8 
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TYPE 2 • LATERAL DRAINAGE LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 20 
= 0.20 INCHES 
= 0.8500 VOL/VOL 
= 0.0100 VOL/VOL 
= 0.0050 VOL/VOL 
= 0.0100 VOL/VOL 

Page 4 

INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 

= 10.0000000000 CM/SEC 
= 2.30 PERCENT 

DRAINAGE LENGTH = 550.0 FEET 

LAYER 9 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 
= 
= 

INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY = 
FML INSTALLATION DEFECTS = 
FML PLACEMENT QUALITY 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

0.199999996000E-12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

3 - GOOD 

LAYER 10 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 11 
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TYPE 4 • FLEXIBLE MEMBRANE LINER 

THiCKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 35 
= 0.06 INCHES 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 

Page 5 

EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 • GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 74.90 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH 24.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1. 702 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.488 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.128 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS 342.180 INCHES 
TOTAL INITIAL WATER 342.180 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND ~ATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 1.00 
76 

310 
START OF GROWING SEASON (JULIAN DATE) = 
END OF GROWING SEASON (JULIAN DATE) = 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 8.70 MPH 
= 49.00 X 
= 40.00 X 
= 53.00 X 
= 52.00 X 
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NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.24 
1.38 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION CINCHES) 

FEB/AUG 

0.28 
2.17 

MAR/SEP 

0.27 
1.72 

APR/OCT 

0.37 
0.99 

MAY/NOV 

o.n 
0.33 

JUN/DEC 

0.91 
0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
n.3o 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
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"**************************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 9 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.18 
1.41 

0.15 
0.70 

0.000 
0.000 

0.000 
0.000 

0.072 
0.366 

0.088 
0.180 

0.32 
1.86 

0.20 
1.04 

0.000 
0.000 

0.000 
0.000 

0.077 
0.393 

0.054 
0.244 

0.26 
1.37 

0.25 
0.94 

0.000 
0.000 

0.000 
0.000 

0.063 
0.241 

0.059 
0.157 

0.39 
1.12 

0.45 
1.23 

0.000 
0.000 

0.000 
0.000 

0.061 
0.135 

0.047 
0.126 

0.67 
0.81 

0.62 
0.82 

0.000 
0.000 

0.000 
0.000 

0.144 
0.102 

0.115 
0.097 

0.59 
0.42 

0.64 
0.33 

0.000 
0.000 

0.000 
0.000 

0.151 
0.081 

0.145 
0.061 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.1688 0.1836 0.2412 0.2924 0.5048 0.4614 
0.9435 1.4550 1.1491 1.0118 0.7449 0.3745 

0.1148 0.1093 
0.5944 0.8523 

0.1638 0.3951 0.4602 
0.7558 1.0200 0.6208 

0.5086 
0.3415 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

TOTALS 0.0000 
0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THRa.JGH LAYER 9 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 
----------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0002 0.0003 0.0003 0.0004 0.0007 0.0006 

0.0013 0.0019 0.0016 0.0013 0.0010 0.0005 

STD. DEVIATIONS 0.0002 0.0002 0.0002 0.0005 0.0006 0.0007 
0.0008 0.0011 0.0010 0.0014 0.0009 0.0005 

DAILY AVERAGE HEAD ACROSS LAYER 9 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 

-------------------------------------
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AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THRCXJGH 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THRCXJGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

.TERAL ORAl NAGE COLLECTED 
FROM LAYER 8 

PERCOLATION/LEAKAGE THRCXJGH 
LAYER 9 

AVERAGE HEAD ACROSS TOP 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 10 

PERCOLATION/LEAKAGE THRCXJGH 
LAYER 12 

AVERAGE HEAD ACROSS TOP 
OF LAYER 12 

CHANGE IN ~ATER STORAGE 

INCHES 

9.40 1.399) 

0.000 0.0000) 

1.887 0.2119) 

7.53096 ( 1.25759) 

0.00000 ( 0.00000) 

0.001 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

-0.015 ( 0.0829) 

cu. FEET 
-------------

34130.1 

0.00 

6848.07 

27337.377 

0.013 

0.000 

0.000 

0.000 

0.000 

-55.38 

9 

PERCENT 
---------
100.00 

0.000 

20.065 

80.09763 

0.00004 

0.00000 

0.00000 

0.00000 

0.00000 

-0.162 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 9 

CINCHES) (CU. FT.) 

PRECIPITATION 1.21 4392.300 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.68906 2501.27344 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00030 

AVERAGE HEAD ACROSS LAYER 4 0.028 

DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00003 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00170 

AVERAGE HEAD ACROSS LAYER 9 0.000 

DRAINAGE COLLECTED FROM LAYER 10 0.00000 0.00109 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00002 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNOW WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0904 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0543 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 9 

----------------------------------------------------------------------
LAYER CINCHES) (VOL/VOL) 

-------- ---------
1.5654 0.0652 

2 0.0022 0.0109 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0712 0.0863 

6 319.6800 0.2220 

7 2.5200 0.1050 

8 0.0020 0.0100 

9 0.0000 0.0000 

10 0.0020 0.0100 

11 0.0000 0.0000 

12 0.1800 0.7500 

SNOW WATER 0.000 

'. "*************************************************************************** 
*************************************************************************** 



****************************************************************************** 
****************************************************************************** ... ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: a:\GANDY1.D4 
TEMPERATURE DATA FILE: a:\GANDY1.D7 
SOLAR RADIATION DATA FILE: a:\GANDY1.D13 
EVAPOTRANSPIRATION DATA: a:\GANDY1.D11 
SOIL AND DESIGN DATA FILE: a:\SLYR01.D10 
OUTPUT DATA FILE: a:\slyr01.0UT 

TIME: 15:18 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 0·1, slope 

,:*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 
= 
= 
= 

60.00 INCHES 
0.4730 VOL/VOL 
0.2220 VOL/VOL 
0.1040 VOL/VOL 
0.2055 VOL/VOL 

= 0.520000001000E·03 CM/SEC 
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LAYER 2 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 
SLOPE 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSiiY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 

CM/SEC 

EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOO 
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LAYER 5 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 6 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOO 

LAYER 7 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 !NCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 33.X AND 
A SLOPE LENGTH OF 316. FEET. 

SCS RUNOFF CURVE NUMBER = 89.00 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.877 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 14.585 INCHES 
TOTAL INITIAL WATER = 14.585 INCHES 

Page 4 

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX D.OO 
START OF GROWING SEASON (JULIAN DATE) 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 % 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 % 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFF!C!ENTS FOR ROSWELL NEY ~EX!CO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1. 72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 

-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0 RECIPITATION 
-----------
TOTALS 0.00 0.19 0.02 0.56 0.02 0.00 

1.03 2.57 2.89 0.42 0.89 0.11 

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 
------------------

TOTALS 0.284 0.233 0.233 0.211 0.205 0.183 
0.205 2.616 2.290 0.055 0.405 0.330 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
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0.000 0.000 0.000 0.000 0.000 0.000 

ATERAL DRAINAGE COLLECTED FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 ~ ~~~A v.uuvu 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 
-------------------------------------------------------------------------------

INCHES cu. FEET PERCENT 
------------------- ------------- ..................... 

PRECIPITATION 8.70 0.000) 31581.0 100.00 

RUNOFF 0.000 0.0000) 0.00 0.000 
7.·!').:. (')o:c..<,·\ -~ \. ··~ t 

EVAPOTRANSPIRATION 7.249 0.0000) 26312.67 83.318 

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 4 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000 
0 ROM LAYER 5 

'PeRCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 7 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 7 

") . ~·.~ :" ·' . '.~s s 'l-">;'')t." 

CHANGE IN YATER STORAGE 1.451 0.0000) 5268.33 16.682 

******************************************************************************* 

- 1\ 'i 1( -'jv'· 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) 

PRECIPITATION 0.87 3158.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 4 0.000 

DRAINAGE COLLECTED FROM LAYER 5 0.00000 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 7 0.000 

SNOW WATER 0.00 0.0000 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2510 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0948 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 

LAYER (INCHES) (VOL/VOL) 
-------- --------- .., . . r 

12.4790 0.2080 (.; .? ·'' 

2 3.3735 0.1406 ... ~ ., ' .. ~ 
'· •' 

3 0.0020 0.0100 

4 0.0000 0.0000 

5 0.0020 0.0100 

6 0.0000 0.0000 

7 0.1800 0.7500 

SNOW WATER 0.000 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** .. ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: a:\GANDY1.D4 
TEMPERATURE DATA FILE: a:\GANDY1.D7 
SOLAR RADIATION DATA FILE: a:\GANDY1.D13 
EVAPOTRANSPIRATION DATA: a:\GANDY1.D11 
SOIL AND DESIGN DATA FILE: a:\SLYR15.D10 
OUTPUT DATA FILE: a:\SLYR15.0UT 

TIME: 15:26 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 1-5, slope 

·~*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 840.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.2080 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1406 VOL/VOL~ 
EFFECTIVE SAT. HYD. COND. 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 
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LAYER 5 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 6 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 7 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 33.% AND 
A SLOPE LENGTH OF 316. FEET. 

SCS RUNOFF CURVE NUMBER = 89.00 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.912 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 178.278 INCHES 
TOTAL INITIAL WATER = 178.278 INCHES 
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TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
76 

310 
START OF GROWING SEASON (JULIAN DATE) = 
END OF GROWING SEASON (JULIAN DATE) 
AVERAGE ANNUAL WIND SPEED 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 % 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 % 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 % 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 4 

-------------------------------------------------------------------------------

Jf.N/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

DRECIPITATION 
·----------
TOTALS 0.19 0.16 0.28 0.33 0.58 0.56 

1.81 2.26 1.48 0.61 0.96 0.42 

STD. DEVIATIONS 0.22 0.04 0.30 0.18 0.69 0.87 
0.81 1.23 1.13 0.94 1.13 0.35 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.175 0.191 0.186 0.180 0.333 0.546 

1.094 2.022 1.154 0.573 0.559 0.282 

STD. DEVIATIONS 0.134 0.065 0.114 0.068 0.275 0.737 
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1.248 1.270 0.587 0.625 0.606 0.142 

'TERAL DRAINAGE COLLECTED FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

0.0062 0.0078 0.0094 0.0091 0.0090 0.0081 
0.0078 0.0072 0.0065 0.0062 0.0056 0.0054 

0.0033 0.0059 0.0086 0.0088 0.0088 0.0079 
0.0074 0.0067 0.0058 0.0054 0.0047 0.0044 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0062 0.0064 0.0073 0.0070 0.0071 0.0066 
0.0066 0.0064 0.0060 0.0060 0.0056 0.0056 

0.0017 0.0026 0.0035 0.0035 0.0035 0.0033 
0.0032 0.0030 0.0027 0.0026 0.0024 0.0023 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

TOTALS 

STD. DEVIATIONS 

0.0062 0.0064 0.0073 0.0070 0.0071 0.0066 
0.0066 0.0064 0.0060 0.0060 0.0056 0.0056 

0.0017 0.0026 0.0035 0.0035 0.0035 0.0033 
0.0032 0.0030 0.0027 0.0026 0.0024 0.0023 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 4 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

ICOLATION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

9.66 0.819) 

0.000 0.0000) 

7.295 0.8248) 

0.08837 ( 0.07549) 

0.07691 ( 0.03325) 

0.000 ( 0.000) 

0.07691 ( 0.03325) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

2.197 0.3738) 

35056.7 100.00 

0.00 0.000 

26481.94 75.540 

320.778 0.91502 

279.199 0.79642 

279.197 0.79642 

0.002 0.00001 

7974.81 22.748 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 4 

CINCHES) (CU. FT.) 

PRECIPITATION 1.17 4247.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.00073 2.65448 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000395 1.43488 

AVERAGE HEAD ACROSS LAYER 4 0.000 

DRAINAGE COLLECTED FROM LAYER 5 0.00040 1.43488 

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00001 

AVERAGE HEAD ACROSS LAYER 7 0.000 

SNOW WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2932 

MINIMUM VEG. SOIL IJATER (VOL/VOL) 0.0936 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 4 

LAYER 

2 

3 

4 

5 

6 

7 

SNOW WATER 

(INCHES) 
--------
184.1688 

2.7133 

0.0020 

0.0000 

0.0020 

0.0000 

0.1800 

0.000 

(VOL/VOL) 

---------
0.2192 

0.1131 

0.0100 

0.0000 

0.0100 

0.0000 

0.7500 

"'} ' 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** •.. ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C:\HELP3\602\in\GANDY1.D4 
C:\HELP3\602\in\GANDY1.D7 
C:\HELP3\602\in\GANDY1.D13 
C:\HELP3\602\in\GANDY1.D11 
C:\HELP3\602\in\SLYR510.D10 
C:\HELP3\602\out\SLYR510.0UT 

TIME: 15:58 DATE: 21 5/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 5-10, slope 

·*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 1080.00 INCHES 
= 0.4730 VOL/VOL 

= 
= 

0.2220 VOL/VOL 
0.1040 VOL/VOL 
0.2192 VOL/VOL 

= 0.520000001000E-03 CM/SEC 
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LAYER 2 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.1131 VOL/VOL 

Page 2 

EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 3 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 4 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 0.06 INCHES 
= 0.0000 VOL/VOL 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

CM/SEC 

INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY = 
FML INSTALLATION DEFECTS = 

0.199999996000E·12 CM/SEC 
0~50 HOLES/ACRE 
3.00 HOLES/ACRE 

FML PLACEMENT QUALITY = 3-GOOO 
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LAYER 5 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 6 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOO 

LAYER 7 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.300000003000E-08 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 7 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 33.X AND 
A SLOPE LENGTH OF 316. FEET. 

SCS RUNOFF CURVE NUMBER = 89.00 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 3.069 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE 6.622 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.456 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 239.634 INCHES 
TOTAL INITIAL WATER = 239.634 INCHES 

Page 4 

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION ANO WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) 310 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 % 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 % 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR RCS~ELL ~~EU MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1. 72 0.99 0.33 0.27 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

41.40 
81.40 

45.90 
79.20 

52.80 
n.3o 

61.90 
61.70 

70.30 
49.10 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

"'~ECIPITATION 

-----------
TOTALS 0.18 0.17 0.29 0.26 0.78 0.63 

1.66 1.91 1.64 0.79 0.84 0.49 

STD. DEVIATIONS 0.19 0.04 0.26 0.21 0.74 0.77 
0.78 1.32 1.04 0.91 1.02 0.34 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 
------------------

TOTALS 0.163 0.159 0.149 0.118 0.328 0.697 
1.019 1.717 1.276 0.622 0.448 0.363 

STD. DEVIATIONS 0.119 o.on 0.096 0.085 0.316 0.764 
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1.175 1.383 0.807 0.619 0.573 0.223 

ATERAL DRAINAGE COLLECTED FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

0.0153 0.0213 0.0141 0.0056 0.0172 0.0269 
0.0431 0.0427 0.0547 0.0379 0.0300 0.0340 

0.0203 0.0288 0.0193 0.0093 0.0251 0.0402 
0.0602 0.0654 0.0808 0.0585 0.0290 0.0404 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0064 0.0073 0.0058 0.0031 0.0069 0.0089 
0.0114 0.0108 0.0128 0.0105 0.0107 0.0108 

0.0071 0.0093 0.0063 0.0037 0.0072 0.0098 
0.0123 0.0133 0.0149 0.0118 0.0091 0.0108 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

TOTALS 

STD. DEVIATIONS 

0.0064 0.0073 0.0058 0.0031 0.0069 0.0089 
0.0114 0.0108 0.0128 0.0105 0.0107 0.0108 

0.0071 0.0093 0.0063 0.0037 0.0072 0.0098 
0.0123 0.0133 0.0149 0.0118 0.0091 0.0108 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

G.GOOG 
0.0000 

0.0000 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 

,.. 1"\1'\1\1"\ 
u.uuuu 

0.0000 

0.0000 

0.0000 
0.0000 

0.0000 
0.0000 0.0000 0.0001 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 7 

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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STD. DEVIATIONS 0.0000 
0.0000 

0.0000 0.0000 
0.0000 0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

.RCOLATION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ACROSS TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

9.66 0.710) 

0.000 0.0000) 

7.058 0.6272) 

0.34270 ( 0.43682) 

0.10530 ( 0.10554) 

0.000 ( 0.000) 

0.10530 ( 0.10554) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

2.156 ( 0.4848) 

35073.1 100.00 

0.00 0.000 

25621.33 73.051 

1243.990 3.54685 

382.231 1.08981 

382.230 1.08981 

0.002 0.00000 

7825.53 22.312 

******************************************************************************* 



*********••··································································· 
PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AVERAGE HEAD ACROSS LAYER 4 

DRAINAGE COLLECTED FROM LAYER 5 

PERCOLATION/LEAKAGE THROUGH LAYER 7 

AVERAGE HEAD ACROSS LAYER 7 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 5 

(INCHES) (CU. FT.) 

1.17 

0.000 

0.00796 

0.001304 

0.000 

0.00130 

0.000000 

0.000 

0.61 

0.2317 

0.0935 

4247.100 

0.0000 

28.89790 

4.73336 

4.73336 

0.00001 

2221.2896 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

("'"" ' ' -246.6580 0.2284 ,./' 

2 3.5712 0.1488 ,~ I I 

3 0.0020 0.0102 

4 0.0000 0.0000 

5 0.0020 0.0100 

6 0.0000 0.0000 

7 0.1800 0.7500 

SNOW WATER 0.000 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** 

** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

** 
** 
** 
** 
** 
** 
** 
** 
** 

****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: a:\GANDY1.D4 
TEMPERATURE DATA FILE: a:\GANDY1.D7 
SOLAR RADIATION DATA FILE: a:\GANDY1.D13 
EVAPOTRANSPIRATION DATA: a:\GANDY1.D11 
SOIL AND DESIGN DATA FILE: a:\SLYR1011.D10 
OUTPUT DATA FILE: a:\SLYR1011.0UT 

TIME: 16: 5 DATE: 21 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 10-11, slope 

~"'):.a~~--··········································································· 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

= 24.00 INCHES 
= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 

0.0863 VOL/VOL 
= 0.170000002000E-02 CM/SEC 
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LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 10.0000000000 CM/SEC 
SLOPE = 25.00 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 0.50 HOLES/ACRE 
FHL INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.170000002000E-02 CM/SEC 

LAYER 6 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
~ILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.2284 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 

LAYER 7 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
~ILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.1488 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 8 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 
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THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
\liLTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL \lATER CONTENT = 0.0102 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 9 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL \lATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 10 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
\liLTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 11 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 
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THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
\,liLTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL \,lATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
\,liLTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 \,liTH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 25.% AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER 81.80 
FRACTION OF AREA ALLOWING RUNOFF 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL \,lATER IN EVAPORATIVE ZONE = 1.208 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.118 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE 0.658 INCHES 
INITIAL SNOW \,lATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 352.816 INCHES 
TOTAL INITIAL WATER = 352.816 INCHES 
TOTAL SUBSURFACE INFLOW 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 0.00 
76 

310 
START OF GROWING SEASON (JULIAN DATE) = 
END OF GROWING SEASON (JULIAN DATE) = 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 8.70 MPH 
= 49.00 X 
= 40.00 X 
= 53.00 X 
= 52.00 X 

Page 6 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 o.n 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW ioiEXiCO 

STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 

····------------------------------------------------------------------------
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

-------------
TOTALS 0.00 0.19 0.02 0.56 0.02 0.00 

1.03 2.57 2.89 0.42 0.89 0.11 

STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.263 0.194 0.185 0.017 0.002 0.000 

0.011 0.121 0.439 0.006 0.031 0.005 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

.' 4TERAL DRAINAGE COLLECTED FROM LAYER 2 
--------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0482 0.0645 0.0479 

0.3671 2.6005 2.6553 0.2655 0.9331 0.2652 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 
----------------------------------------

TOTALS 0.0388 0.0620 0.0096 0.0097 0.1187 0.1773 
0.1960 0.1969 0.1895 0.1943 0.1866 0.1914 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

:RCOLATION/LEAKAGE THROUGH LAYER 9 

------------------------------------
TOTALS 0.0032 0.0047 0.0011 0.0011 0.0068 0.0083 

0.0088 0.0089 0.0086 0.0088 0.0085 0.0087 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 

----------------------------------------
TOTALS 0.0032 0.0047 0.0011 0.0011 0.0068 0.0083 

0.0088 0.0089 0.0086 0.0088 0.0085 0.0087 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

-------------------------------------------------------------------------------

<ILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0001 0.0001 0.0001 

0.0005 0.0035 0.0036 0.0004 0.0013 0.0004 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 9 

-------------------------------------
AVERAGES 0.0002 0.0004 0.0001 0.0001 0.0006 0.0009 

0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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.iTO. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
~ROM LAYER 8 

ICOLATION/LEAKAGE THROUGH 
LAYER 9 

AVERAGE HEAD ACROSS TOP 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH 
LAYER 12 

AVERAGE HEAO ACROSS TOP 
OF LAYER 12 

CHANGE IN ~ATER STORAGE 

8.70 0.000) 

0.000 0.0000) 

1.273 0.0000) 

7.24728 ( 0.00000) 

0.00000 ( 0.00000) 

0.001 ( 0.000) 

1.57089 ( 0.00000) 

0.07748 ( 0.00000) 

0.001 ( 0.000) 

0.07748 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

-1.469 0.0000) 

31581.0 100.00 

0.00 0.000 

4622.42 14.637 

26307.623 83.30206 

0.010 0.00003 

5702.313 18.05615 

281.253 0.89058 

281.253 0.89058 

0.001 0.00000 

-5332.78 -16.886 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 

(INCHES) (CU. FT.) 

PRECIPITATION 0.87 3158.100 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.51797 1880.22473 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00024 

AVERAGE HEAD ACROSS LAYER 4 0.021 

DRAINAGE COLLECTED FROM LAYER 8 0.00636 23.08509 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000286 1.03899 

AVERAGE HEAD ACROSS LAYER 9 0.001 

DRAINAGE COLLECTED FROM LAYER 10 0.00029 1.03899 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNOW WATER 0.00 0.0000 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0863 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0404 

""'ii1ft11r••········································································· 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 

·---------------------------------------------------------------------
LAYER (INCHES) (VOL/VOL) 

-------- ---------
2.2503 0.0938 

2 0.0022 0.0110 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0712 0.0863 

6 326.7110 0.2269 C'' 
.., 

/ 

7 4.1079 0.1712 

8 0.0020 0.0100 

9 0.0000 0.0000 

10 0.0020 0.0100 

11 0.0000 0.0000 

12 0.1800 0.7500 

SNOW WATER 0.000 

~~*************************************************************************** 

•************************************************************************* 



,, 

•***************************************************************************** 
****************************************************************************** .... ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
•• USAE WATERWAYS EXPERIMENT STATION ** 
•• FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** - ** 
•• ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: a:\GANDY2.D4 
TEMPERATURE DATA FILE: a:\GANDY2.D7 
SOLAR RADIATION DATA FILE: a:\GANDY2.D13 
EVAPOTRANSPIRATION DATA: a:\GANDY2.D11 
SOIL AND DESIGN DATA FILE: a:\SLYR1131.D10 
OUTPUT DATA FILE: a:\SLYR1131.0UT 

TIME: 16:19 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 11-31, slope 

~·········································································· 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0938 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY 0.0100 VOL/VOL 
~ILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL ~ATER CONTENT 0.0110 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 25.00 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
~ILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. CONO. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
~ILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYO. COND. = 0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 6 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.2269 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 

LAYER 7 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 24.00 INCHES 
POROSITY 
FIELD CAPACITY = 

0.4370 VOL/VOL 
0.1050 VOL/VOL 

WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.1712 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 8 
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TYPE 2 - LATERAL DRAINAGE LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 20 
= 0.20 INCHES 
= 0.8500 VOL/VOL 
= 0.0100 VOL/VOL 
= 0.0050 VOL/VOL 
= 0.0100 VOL/VOL 

Page 4 

INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 9 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 3.00 HOLES/ACRE 
3 - GOOD 

LAYER 10 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 11 



Path: J:\ 
File: SLYR1131.0UT 23,371 .a •• 2-04-96 4:29:58 pm 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 

= 
= 
= 
= 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
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EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 

= 
= 
= 

0.199999996000E-12 CM/SEC 
0.50 HOLES/ACRE 
3.00 HOLES/ACRE 

FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 12 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 74.90 
FRACTION OF AREA ALLOWING RUNOFF 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 24.0 !~CHES 

INITIAL WATER IN EVAPORATIVE ZONE = 2.251 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE 10.488 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.128 INCHES 
INITIAL SNOW WATER 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 351.373 INCHES 
TOTAL INITIAL WATER = 351.373 INCHES 
TOTAL SUBSURFACE INFLOW 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX = 1.00 
76 

310 
START OF GROWING SEASON (JULIAN DATE) = 
END OF GROWING SEASON (JULIAN DATE) = 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 8.70 MPH 
= 49.00 " 
= 40.00 " 
= 53.00 " 
= 52.00 " 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION CINCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1. 72 0.99 0.33 0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
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~*************************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.23 
1.41 

0.23 
0.70 

0.000 
0.000 

0.000 
0.000 

0.095 
0.364 

0.190 
0.169 

0.30 
1.68 

0.20 
0.97 

0.000 
0.000 

0.000 
0.000 

0.068 
0.353 

0.064 
0.205 

0.25 
1.44 

0.25 
0.90 

0.000 
0.000 

0.000 
0.000 

0.050 
0.232 

0.049 
0.125 

0.30 
1.26 

0.36 
1.11 

0.000 
0.000 

0.000 
0.000 

0.052 
0.153 

0.041 
0.118 

0.59 
0.52 

0.64 
0.64 

0.000 
0.000 

0.000 
0.000 

0.137 
0.067 

0.158 
0.077 

0.73 
0.35 

0.60 
0.26 

0.000 
0.000 

0.000 
0.000 

0.202 
0.067 

0.150 
0.052 

ATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.2128 0.1741 0.2379 0.2309 0.4466 0.5109 
0.9797 1.3074 1.2152 1.1417 0.4980 0.2818 

0.1680 0.1227 0.1878 0.2978 0.4705 0.4642 
0.5890 0.7558 0.7576 0.9659 0.5110 0.2688 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

TOTALS 0.0401 
0.0341 

0.0345 
0.0381 

0.0324 0.0312 
0.0347 0.0329 

0.0345 
0.0301 

0.0342 
0.0300 
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r STD. DEVIATIONS 0.0717 0.0618 0.0590 o.o5n 0.0629 0.0632 
0.0638 o.on2 0.0653 0.0626 0.0586 0.0595 

PERCOLATION/LEAKAGE THROOGH LAYER 9 

------------------------------------
TOTALS 0.0024 0.0021 0.0022 0.0021 D.0022 0.0021 

0.0021 0.0022 0.0021 0.0021 0.0019 0.0020 

STD. DEVIATIONS 0.0033 0.0029 0.0029 0.0028 0.0030 0.0030 
0.0030 0.0033 0.0031 0.0030 0.0028 0.0029 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 
----------------------------------------

TOTALS 0.0024 0.0021 0.0022 0.0021 0.0022 0.0021 
0.0021 0.0022 0.0021 0.0021 0.0019 0.0020 

STD. DEVIATIONS 0.0033 0.0029 0.0029 0.0028 0.0030 0.0030 
0.0030 0.0033 0.0031 0.0030 0.0028 0.0029 

PERCOLATION/LEAKAGE THROUGH LAYER 12 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

---------------------------------------------------------------------------

DAILY AVERAGE HEAD ACROSS LAYER 4 
-------------------------------------

AVERAGES 0.0003 0.0003 0.0003 0.0003 0.0006 0.0007 
0.0013 0.0017 0.0017 0.0015 0.0007 0.0004 

STD. DEVIATIONS 0.0002 0.0002 0.0002 0.0004 0.0006 0.0006 
0.0008 0.0010 0.0010 0.0013 0.0007 0.0004 

DAlLY AVERAGE HEAD ACROSS LAYER 9 

-------------------------------------
AVERAGES 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 

0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 

STD. DEVIATIONS 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003 
0.0003 0.0004 0.0003 0.0003 0.0003 0.0003 

DAILY AVERAGE HEAD ACROSS LAYER 12 
-------------------------------------
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AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROOGH 20 

INCHES CU. FEET PERCENT 

------------------- ------------- ................... 

PRECIPITATION 9.05 1.776) 32847.9 100.00 

RUNOFF 0.000 0.0000) 0.00 0.000 

EVAPOTRANSPIRATION 1.840 0.3915) 6677.76 20.329 

LATERAL DRAINAGE COLLECTED 7.23687 ( 1.51619) 26269.826 79.97421 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROOGH 0.00000 ( 0.00000) 0.012 0.00004 
LAYER 4 

AVERAGE HEAD ACROSS TOP 0.001 ( 0.000) 
OF LAYER 4 

'ERAL DRAINAGE COLLECTED 0.40678 ( 0.74711) 1476.624 4.49534 
FROM LAYER 8 

PERCOLATION/LEAKAGE THROOGH 0.02546 ( 0.03576) 92.410 0.28133 
LAYER 9 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 0.02546 ( 0.03576) 92.409 0.28133 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROOGH 0.00000 ( 0.00000) 0.000 0.00000 
LAYER 12 

AVERAGE HEAD ACROSS TOP 0.000 ( 0.000) 
OF LAYER 12 

CHANGE IN WATER STORAGE -0.460 ( 0.8692) -1668.75 -5.080 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20 

(INCHES) (CU. FT.) 

PRECIPITATION 1.41 5118.300 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.84635 3072.26587 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00035 

AVERAGE HEAD ACROSS LAYER 4 0.035 

DRAINAGE COLLECTED FROM LAYER 8 0.00895 32.49166 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000341 1.23697 

AVERAGE HEAD ACROSS LAYER 9 0.001 

DRAINAGE COLLECTED FROM LAYER 10 0.00034 1.23697 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNOW I.IATER 0.61 2221.2896 

MAXIMUM VEG. SOIL I.IATER (VOL/VOL) 0.0942 

MINIMUM VEG. SOIL I.IATER (VOL/VOL) 0.0554 

****************************************************************************** 



****************************************************************************** 

FINAL YATER STORAGE AT END OF YEAR 20 

----------------------------------------------------------------------
LAYER (INCHES) (VOL/VOL) 

-------- ---------
1.7006 0.0709 

2 0.0033 0.0166 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0713 0.0863 

6 319.6800 0.2220 

7 2.5200 0.1050 

8 0.0020 0.0100 

9 0.0000 0.0000 

10 0.0020 0.0100 

11 0.0000 0.0000 

12 0.1800 0.7500 

SNOW WATER 0.000 

****************************************************************************** 
'************************************************************************** 



****************************************************************************** 
****************************************************************************** .. ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

•* HELP MODEL VERSION 3.03 (31 DECEMBER 1994) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE ~ATER~AYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: a:\GANDY2.D4 
TEMPERATURE DATA FILE: a:\GANDY2.D7 
SOLAR RADIATION DATA FILE: a:\GANDY2.D13 
EVAPOTRANSPIRATION DATA: a:\GANDY2.D11 
SOIL AND DESIGN DATA FILE: a:\SLYR3140.D10 
OUTPUT DATA FILE: a:\SLYR3140.0UT 

TIME: 16:39 DATE: 2/ 4/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 31-40, slope 

ft*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SN~ ~ATER 
~RE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 
POROSITY 
FIELD CAPACITY 
~ILTING POINT 

= 24.00 INCHES 
= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 

INITIAL SOIL ~ATER CONTENT = 0.0709 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
IJILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL IJATER CONTENT 0.0166 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 10.0000000000 
SLOPE = 25.00 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
IJILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL IJATER CONTENT = 0.0000 VOL/VOL 

CM/SEC 

EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

THICKNESS 

LAYER 4 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

= 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
IJILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL IJATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 
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LAYER 5 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 24.00 INCHES 
POROSITY 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
~ILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL ~ATER CONTENT 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.170000002000E·02 CM/SEC 

LAYER 6 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 7 

THICKNESS = 1440.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
~ILTING POINT = 0.1040 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.2220 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.520000001000E-03 CM/SEC 

LAYER 7 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
W!LT!HG PO!NT 0.0470 VOL/VOL 
INITIAL SOIL ~ATER CONTENT 0.1050 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E·02 CM/SEC 

LAYER 8 
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TYPE 2 - LATERAL DRAINAGE LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 20 
= 0.20 INCHES 
= 0.8500 VOL/VOL 
= 0.0100 VOL/VOL 
= 0.0050 VOL/VOL 
= 0.0100 VOL/VOL 

Page 4 

INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

THICKNESS 

LAYER 9 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

= 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 10 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTiVE SAi. HYD. COND. iO.OOOOOOOOOO C~/SEC 

SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 11 
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TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
~ILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 0.50 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOO 

LAYER 12 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY 0.7470 VOL/VOL 
~ILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL ~ATER CONTENT 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E·08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 74.90 
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORAiiVE ZONE DEPin = 24.0 INCHES 
INITIAL ~ATER IN EVAPORATIVE ZONE = 1.702 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 10.488 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.128 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL ~ATER IN LAYER MATERIALS = 342.180 INCHES 
TOTAL INITIAL WATER = 342.180 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 1.00 
76 

= 310 
= 8.70 MPH 
= 49.00 X 
= 40.00 X 
= 53.00 X 
= 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.24 0.28 0.27 0.37 0.77 0.91 
1.38 2.17 1.72 0.99 0.33 0.27 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

41.40 
81.40 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

45.90 
79.20 

MAR/SEP 

52.80 
72.30 

APR/OCT 

61.90 
61.70 

MAY/NOV 

70.30 
49.10 

JUN/DEC 

79.00 
42.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
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*************************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 9 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.18 
1.41 

0.15 
0.70 

0.000 
0.000 

0.000 
0.000 

0.072 
0.366 

0.088 
0.180 

0.32 
1.86 

0.20 
1.04 

0.000 
0.000 

0.000 
0.000 

0.077 
0.393 

0.054 
0.244 

0.26 
1.37 

0.25 
0.94 

0.000 
0.000 

0.000 
0.000 

0.063 
0.241 

0.059 
0.157 

0.39 
1.12 

0.45 
1.23 

0.000 
0.000 

0.000 
0.000 

0.061 
0.135 

0.047 
0.126 

0.67 
0.81 

0.62 
0.82 

0.000 
0.000 

0.000 
0.000 

0.144 
0.102 

0.115 
0.097 

0.59 
0.42 

0.64 
0.33 

0.000 
0.000 

0.000 
0.000 

0.151 
0.081 

0.145 
0.061 

.ATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD. DEVIATIONS 

0.1688 0.1836 
0.9435 1.4550 

0.1148 0.1093 
0.5944 0.8523 

0.2412 0.2924 0.5048 
1.1491 1.0118 0.7449 

0.1638 0.3951 0.4602 
0.7558 1.0200 0.6208 

0.4614 
0.3745 

0.5086 
0.3415 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOH\LS 

STD. DEVIATIONS 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 8 

TOTALS 0.0000 0.0000 
0.0000 0.0000 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

0.0000 
0.0000 
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THRCXJGH LAYER 9 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 10 
----------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 12 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

---------------------------------------------------------------------------

DAILY AVERAGE HEAD ACROSS LAYER 4 

-------------------------------------
AVERAGES 0.0002 0.0003 0.0003 0.0004 0.0007 0.0006 

0.0013 0.0019 0.0016 0.0013 0.0010 0.0005 

STD. DEVIATIONS 0.0002 0.0002 0.0002 0.0005 0.0006 0.0007 
0.0008 0.0011 0.0010 0.0014 0.0009 0.0005 

DAILY AVERAGE ~EAD ACROSS LAYER 9 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 12 

-------------------------------------
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AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 9 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

ERAL DRAINAGE COLLECTED 
~ROM LAYER 8 

PERCOLATION/LEAKAGE THROUGH 
LAYER 9 

AVERAGE HEAD ACROSS TOP 
OF LAYER 9 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 10 

PERCOLATION/LEAKAGE THROUGH 
LAYER 12 

AVERAGE HEAD ACROSS TOP 
OF LAYER 12 

CHANGE IN WATER STORAGE 

9.40 1.399) 

0.000 0.0000) 

1.887 0.2119) 

7.53096 ( 1.25759) 

0.00000 ( 0.00000) 

0.001 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

-0.015 ( 0.0829) 

34130.1 100.00 

0.00 0.000 

6848.07 20.065 

27337.377 80.09763 

0.013 0.00004 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

0.000 0.00000 

-55.38 -0.162 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 9 

(INCHES) (CU. FT.) 

---------- -------------
PRECIPITATION 1.21 4392.300 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.68906 2501.27344 

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.000000 0.00030 

AVERAGE HEAD ACROSS LAYER 4 0.028 

DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00047 

PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00126 

AVERAGE HEAD ACROSS LAYER 9 0.000 

DRAINAGE COLLECTED FROM LAYER 10 0.00000 0.00126 

PERCOLATION/LEAKAGE THROUGH LAYER 12 0.000000 0.00000 

AVERAGE HEAD ACROSS LAYER 12 0.000 

SNOW WATER 0.61 2221.2896 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.0904 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0543 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 9 

----------------------------------------------------------------------
LAYER (INCHES) (VOL/VOL) 

-------- ---------
1.5654 0.0652 

2 0.0022 0.0109 

3 0.0000 0.0000 

4 16.0200 0.4450 

5 2.0712 0.0863 

6 319.6800 0.2220 

7 2.5200 0.1050 

8 0.0020 0.0100 

9 0.0000 0.0000 

10 0.0020 0.0100 

11 0.0000 0.0000 

12 0.1800 0. 7500 

SNOW \lATER 0.000 

****************************************************************************** 
************************************************************************** 



****************************************************************************** 
****************************************************************************** 
** ** 
** ** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 
HELP MODEL VERSION 3.04a ( 10 JULY 1995) ** 

** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

d:\602\in\flr.D4 
d:\602\in\flr.D7 
d:\602\in\flr.D13 
d:\602\in\flr.D11 
d:\602\in\MTRFL.D10 
d:\602\out\mtrfl.OUT 

TIME: 14:59 DATE: 2/28/1996 

****************************************************************************** 

TITLE: Gandy Landfill • MTR • Floor (0·5 yrs) 

t************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 24.00 INCHES 
POROSITY = 
FIELD CAPACITY = 
WILTING POINT = 
INITIAL SOIL WATER CONTENT = 

0.4370 VOL/VOL 
0.1050 VOL/VOL 
0.0470 VOL/VOL 
0.0863 VOL/VOL 

EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 
= 
= 

0.4170 VOL/VOL 
0.0450 VOL/VOL 
0.0180 VOL/VOL 
0.0450 VOL/VOL 

Page 2 

INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 
SLOPE = 

0.999999978000E·02 CM/SEC 
2.30 PERCENT 

DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 · FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 · GOOO 

LAYER 4 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 12.00 INCHES 
= 0.4170 VOL/VOL 
= 0.0450 VOL/VOL 
= 0.0180 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

= 
= 

0.999999978000E·02 CM/SEC 
2.30 PERCENT 

550.0 FEET 



Path: C:\ 
File: MTRFL .OUT 18,056 .a •• 2·28·96 2:59:34 pm Page 3 

LAYER 5 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 · GOOD 

LAYER 6 

TYPE 3 • BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E·06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA SASE USING SOIL iEXiURE # 4 wliH SARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.X AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER 80.50 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1.208 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE 6.118 INCHES 
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LOWER LIMIT OF EVAPORATIVE STORAGE = 0.658 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL YATER IN LAYER MATERIALS = 19.171 INCHES 
TOTAL INITIAL WATER = 19.171 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND YEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA IJAS OBTAINED FROM 
ROSWELL 

STAT ION LATITIJ>E 
MAXIMUM LEAF AREA INDEX 

NEIJ MEXICO 

START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL \liND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 33.24 DEGREES 
= 0.00 

76 
= 310 
= 14.0 INCHES 

8.70 MPH 
= 49.00 % 

40.00 % 
= 53.00 % 
= 52.00 % 

NOTE: PRECIPITATION DATA IJAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.42 
1.99 

COEFFICIENTS FOR ROSIJELL NEIJ MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG 

0.47 
1.90 

MAR/SEP 

0.49 
1.87 

APR/OCT 

0.69 
1.13 

MAY/NOV 

1.14 
0.57 

JUN/DEC 

1.43 
0.53 

NOTE: TEMPERATURE DATA IJAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

39.60 
79.30 

COEFFICIENTS FOR ROSIJELL NEIJ MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

44.10 
n.9o 

MAR/SEP 

51.30 
71.00 

APR/OCT 

59.80 
60.10 

MAY/NOV 

68.30 
48.00 

JUN/DEC 

76.80 
40.10 
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NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

AND STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 
-------------

TOTALS 0.30 0.29 0.54 0.49 1.17 0.99 
2.39 1.68 1.79 0.90 1.44 0.97 

STD. DEVIATIONS 0.34 0.07 0.47 0.39 1.10 1.20 
1.12 1.16 1.14 1.04 1.76 0.67 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

.::VAPOTRANSPI RATION 
------------------

TOTALS 0.438 0.303 0.412 0.280 1.097 0.882 
1.825 1.797 1.517 1.018 1.082 0.779 

STD. DEVIATIONS 0.190 0.068 0.364 0.162 0.930 1.074 
0.881 1.256 0.771 0.663 0.810 0.425 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 

----------------------------------------
TOTALS 0.0621 0.0457 0.0407 0.0298 0.0227 0.0161 

0.0169 0.0237 0.0320 0.0360 0.0495 0.0777 

STD. DEVIATIONS 0.0705 0.0472 0.0388 0.0260 0.0188 0.0130 
0.0100 0.0158 0.0204 0.0216 0.0344 0.0772 

PERCOLATION/LEAKAGE THROUGH LAYER 3 
------------------------------------

TOTALS 0.1049 0.0816 0.0768 0.0603 0.0495 0.0378 
0.0402 0.0519 0.0652 0.0729 0.0922 0.1296 
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STD. DEVIATIONS 0.1025 0.0723 0.0638 0.0470 0.0373 0.0279 
0.0233 0.0328 0.0394 0.0399 0.0523 0.1029 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

----------------------------------------
TOTALS 0.0693 0.0661 0.0750 0.0716 0.0707 0.0638 

0.0611 0.0582 0.0568 0.0606 0.0623 0.0737 

STD. DEVIATIONS 0.0625 0.0590 0.0659 0.0617 0.0598 0.0530 
0.0492 0.0428 0.0379 0.0375 0.0358 0.0413 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

------------------------------------
TOTALS 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

STD. DEVIATIONS 0.0001 0.0001 0.0001 0.0001 0.0001 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 3 
-------------------------------------

AVERAGES 0.8312 0.6892 0.5543 0.4196 0.3096 0.2268 
0.2301 0.3233 0.4497 0.4901 0.6959 1.0576 

STD. DEVIATIONS 0.9305 0. 7113 0.5279 0.3656 0.2563 0.1824 
o. 1359 0.2155 0.2866 0.2939 0.4840 1.0507 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 
-------------------------------------

AVERAGES 0.9310 0.9967 1.0206 1.0072 0.9627 0.8973 
0.8323 0.7929 0.7990 0.8257 0.8757 1.0028 

STD. DEVIATIONS 0.8338 0.8893 0.8971 0.8686 0.8136 0. 7451 
0.6699 0.5832 0.5332 0.5109 0.5034 0.5618 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 
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PRECIPITATION 

tlOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 3 

AVERAGE HEAD ON TOP 
OF LAYER 3 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 6 

AVERAGE HEAD ON TOP 
OF LAYER 5 

CHANGE IN WATER STORAGE 

12.95 2.076) 

0.000 0.0000) 

11.431 1.9467) 

0.45305 ( 0.31273) 

0.86312 ( 0.52877) 

0.523 ( 0.361) 

0.78920 ( 0.59140) 

0.00071 ( 0.00051) 

0.912 ( 0.683) 

0.280 ( 0.8130) 

47023.0 100.00 

0.00 0.000 

41494.45 88.243 

1644.561 3.49735 

3133.128 6.66297 

2864.794 6.09232 

2.587 0.00550 

1016.64 2.162 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

CINCHES) (CU. FT.) 
---------- -------------

PRECIPITATION 1.40 5082.000 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.00669 24.27183 

PERCOLATION/LEAKAGE THROUGH LAYER 3 0.009581 34.77909 

AVERAGE HEAD ON TOP OF LAYER 3 2.822 

MAXIMUM HEAD ON TOP OF LAYER 3 5.131 

LOCATION OF MAXIMUM HEAD IN LAYER 2 
(DISTANCE FROM DRAIN) 49.7 FEET 

DRAINAGE COLLECTED FROM LAYER 4 0.00517 18.76339 

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000004 0.01610 

AVERAGE HEAD ON TOP OF LAYER 5 2.181 

MAXIMUM HEAD ON TOP OF LAYER 5 4.028 

LOCATION OF MAXIMUM HEAD IN LAYER 4 
(DISTANCE FROM DRAIN) 41.9 FEET 

SNOW WATER 1.36 4944.3652 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2317 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0470 

*** Maximum heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce H. McEnroe, University of Kansas 
ASCE Journal of Environment~l Engineering 
Vol. 119, No. 2, March 1993, pp. 262-270. 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 
··------ ---------

2.9768 0.1240 

2 0.6687 0.0557 

3 0.0000 0.0000 

4 0.9060 0.0755 

5 0.0000 0.0000 

6 16.0200 0.4450 

SNOW WATER 0.000 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** 
** ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

HELP MODEL VERSION 3.04a (10 JULY 1995) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 

d:\602\in\flr.D4 
d:\602\in\flr.D7 
d:\602\in\flr.D13 
d:\602\in\flr.D11 
d:\602\in\MTRSLP.D10 
d:\602\out\mtrslp.OUT 

EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 15: 5 DATE: 2/28/1996 

****************************************************************************** 

TITLE: Gandy Landfill - MTR - Side Slope (0-5yrs) 

(*************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOO 

LAYER 4 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 12.00 INCHES 
POROSITY 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 
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LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 3.00 HOLES/ACRE 
= 3 - GOOD 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 36.00 INCHES 
POROSITY = 0.4450 VOL/VOL 
FIELD CAPACITY = 0.3930 VOL/VOL 
WILTING POINT = 0.2770 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4450 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 wiTH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND 
A SLOPE LENGTH OF 316. FEET. 

SCS RUNOFF CURVE NUMBER = 81.00 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1.208 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.118 INCHES 
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LOWER LIMIT OF EVAPORATIVE STORAGE = 0.658 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 19.171 INCHES 
TOTAL INITIAL WATER = 19.171 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
MAXIMUM LEAF AREA INDEX 0.00 
START OF GROWING SEASON (JULIAN DATE) = 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
AVERAGE ANNUAL WIND SPEED 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.42 
1.99 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG 

0.47 
1.90 

MAR/SEP 

0.49 
1.87 

APR/OCT 

0.69 
1.13 

MAY/NOV 

1.14 
0.57 

JUN/DEC 

1.43 
0.53 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

39.60 
79.30 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

44.10 
77.90 

MAR/SEP 

51.30 
71.00 

APR/OCT 

59.80 
60.10 

MAY/NOV 

68.30 
48.00 

JUN/DEC 

76.80 
40.10 
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NOTE: SOLAR RADIATION DATA YAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

AND STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

-------------
TOTALS 0.30 0.29 0.54 0.49 1.17 0.99 

2.39 1.68 1.79 0.90 1.44 0.97 

STD. DEVIATIONS 0.34 0.07 0.47 0.39 1.10 1.20 
1.12 1.16 1.14 1.04 1.76 0.67 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

.VAPOTRANSPIRATION 
------------------

TOTALS 0.438 0.303 0.412 0.280 1.097 0.882 
1.825 1.797 1.517 1.018 1.082 0.779 

STD. DEVIATIONS 0.190 0.068 0.364 0.162 0.930 1.074 
0.881 1.256 0. 771 0.663 0.810 0.425 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 

----------------------------------------
TOTALS 0.0900 0.0779 0.0593 0.0394 0.0317 0.0282 

0.0550 0.1046 0. 1121 0.1128 0.2302 0.2378 

STD. DEVIATIONS 0.0779 o.on1 0.0454 0.0298 0.0225 0.0211 
0.0613 0.0858 0.0789 0.0732 0.2175 0.2939 

PERCO~AT!ON/LEAKAGE THROUGH LAYER 3 
------------------------------------

TOTALS 0.0130 0.0113 0.0096 0.0070 0.0060 0.0053 
0.0086 0.0144 0.0156 0.0159 0.0253 0.0268 
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#'., 

STD. DEVIATIONS 0.0099 0.0093 0.0068 0.0048 0.0040 0.0036 
0.0082 0.0109 0.0101 0.0087 0.0188 0.0253 

LATERAL DRAIIAGE COLLECTED FROM LAYER 4 

----------------------------------------
TOTALS 0.0143 0.0113 0.0103 0.0075 0.0063 0.0050 

0.0081 0.0128 0.0159 0.0151 0.0214 0.0300 

STD. DEVIATIONS 0.0124 0.0091 0.0074 0.0052 0.0042 0.0033 
0.0066 0.0097 0.0103 0.0085 0.0156 0.0300 

PERCOLATION/LEAKAGE THRaJGH LAYER 6 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------------------------------------------------------
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

-------------------------------------------------------------------------------

DAILY AVERAGE HEAD ON TOP OF LAYER 3 
-------------------------------------

AVERAGES 0.0536 0.0521 0.0359 0.0246 0.0191 0.0176 
0.0332 0.0632 0.0700 0.0682 0.1437 0.1437 

STD. DEVIATIONS 0.0456 0.0482 0.0275 O.D186 0.0136 0.0132 
0.0370 0.0519 O.D493 D.0442 0.1358 0.1776 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 

-------------------------------------
AVERAGES 0.0085 0.0076 0.0062 0.0047 0.0038 0.0031 

0.0049 0.0077 0.0099 0.0091 0.0134 0.0181 

STD. DEVIATIONS 0.0073 0.0061 0.0045 0.0032 0.0025 0.0020 
0.0040 0.0059 0.0064 0.0051 0.0097 0.0181 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THRaJGH 5 

INCHES CU. FEET PERCENT 
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PRECIPITATION 

lOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 3 

AVERAGE HEAD ON TOP 
OF LAYER 3 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 6 

AVERAGE HEAD ON TOP 
OF LAYER 5 

CHANGE IN WATER STORAGE 

12.95 2.076) 

0.000 0.0000) 

11.431 1.9467) 

1.17907 ( 0.81329) 

0.15882 ( 0.09008) 

0.060 ( 0.042) 

0.15824 ( 0.08907) 

0.00001 ( 0.00001) 

0.008 ( 0.005) 

0.186 ( 0.4322) 

47023.0 100.00 

o.oo 0.000 

41494.45 88.243 

4280.021 9.10197 

576.507 1.22601 

574.397 1.22152 

0.042 0.00009 

674.12 1.434 

******************************************************************************* 

\... 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

CINCHES) (CU. FT.) 

---------- -------------
PRECIPITATION 1.40 5082.000 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.05930 215.27205 

PERCOLATION/LEAKAGE THROUGH LAYER 3 0.004617 16.76041 

AVERAGE HEAD ON TOP OF LAYER 3 1.111 

MAX I MUM HEAD ON TOP OF LAYER 3 2.196 

LOCATION OF MAXIMUM HEAD IN LAYER 2 
(DISTANCE FROM DRAIN) 0.0 FEET 

DRAINAGE COLLECTED FROM LAYER 4 0.00353 12.80457 

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00068 

AVERAGE HEAD ON TOP OF LAYER 5 0.066 

MAXIMUM HEAD ON TOP OF LAYER 5 0.189 

LOCATION OF MAXIMUM HEAD IN LAYER 4 
(DISTANCE FROM DRAIN) 0.0 FEET 

SNO\o/ WATER 1.36 4944.3652 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2317 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0470 

*** Maximum heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No. 2, March 1993, pp. 262·270. 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER 

2 

3 

4 

5 

6 

SNOW WATER 

(INCHES) (VOL/VOL) 
-------- ---------

2.9768 0.1240 

0.5601 0.0467 

0.0000 0.0000 

0.5428 0.0452 

0.0000 0.0000 

16.0200 0.4450 

0.000 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
** ** 

•• 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.04a (10 JULY 1995) •• 
** DEVELOPED BY ENVIRONMENTAL LABORATORY •• 
** USAE WATERWAYS EXPERIMENT STATION •• 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY •• 
** •• 
** •• 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: d:\602\in\flr.D4 
TEMPERATURE DATA FILE: d:\602\in\flr.D7 
SOLAR RADIATION DATA FILE: d:\602\in\flr.D13 
EVAPOTRANSPIRATION DATA: d:\602\in\flr.D11 
SOIL AND DESIGN DATA FILE: d:\602\in\ALT2FLR.D10 
OUTPUT DATA FILE: d:\602\out\alt2flr.OUT 

TIME: 15: 5 DATE: 2/28/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 0-5, floor 

:.:·**************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 24.00 INCHES 
= 0.4370 VOL/VOL 
= 0.1050 VOL/VOL 
= 0.0470 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 
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LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
~ILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 
~ILTING POINT 
INITIAL SOIL ~ATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 
= 
= 
= 
= 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

0.'99999996000E-12 CM/SEC 
1.00 HOLES/ACRE 
3.00 HOLES/ACRE 

3 - GOOD 

LAYER 4 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
~ILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 
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LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

= 
= 
= 

0.06 INCHES 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL INITIAL SOIL WATER CONTENT = 

EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 
= 

1.00 HOLES/ACRE 
3.00 HOLES/ACRE 

= 3 - GOOD 

LAYER 4 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
WILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 2.30 PERCENT 
DRAINAGE LENGTH = 550.0 FEET 
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LAYER 5 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND 
A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 80.50 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1.208 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.118 INCHES 
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LOWER LIMIT OF EVAPORATIVE STORAGE = 0.658 INCHES 
INITIAL SN~ WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS "' 2.255 INCHES 
TOTAL INITIAL WATER = 2.255 INCHES 
TOTAL SUBSURFACE !NFL~ = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
MAXIMUM LEAF AREA INDEX = 0.00 
START OF GR~ING SEASON (JULIAN DATE) = 76 
END OF GR~ING SEASON (JULIAN DATE) = 310 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
AVERAGE ANNUAL WIND SPEED = 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

0.42 
1.99 

NOTE: 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG 

0.47 
1.90 

MAR/SEP 

0.49 
1.87 

APR/OCT 

0.69 
1.13 

MAY/NOV 

1.14 
0.57 

JUN/DEC 

1.43 
0.53 

TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

39.60 44.10 51.30 59.80 68.30 76.80 
79.30 77.90 71.00 60.10 48.00 40.10 
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NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

AND STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

-------------
TOTALS 0.30 0.29 0.54 0.49 1.17 0.99 

2.39 1.68 1.79 0.90 1.44 0.97 

STD. DEVIATIONS 0.34 0.07 0.47 0.39 1.10 1.20 
1.12 1.16 1.14 1.04 1.76 0.67 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

.VAPOTRANSPIRATION 
------------------

TOTALS 0.438 0.303 0.412 0.28D 1.097 0.882 
1.825 1.797 1.517 1.018 1.082 o.n9 

STD. DEVIATIONS 0.190 0.068 0.364 0.162 0.930 1.074 
0.881 1.256 o.n1 0.663 0.810 0.425 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 

----------------------------------------
TOTALS 0.0416 0.0342 0.0209 0.0120 0.0095 0.0120 

0.0301 0.0626 0.0505 0.0703 0.2054 0.0964 

STD. DEVIATIONS 0.0397 0.0333 0.0164 0.0092 0.0072 0.0110 
0.0406 0.0592 0.0375 0.0667 0.2849 0.1230 

PERCOLATION/LEAKAGE THROUGH LAYER 3 
------------------------------------

TOTALS 0.0569 0.0502 0.0434 0.0307 0.0252 0.0237 
0.0399 0.0722 0.0681 o.ono 0.1117 0.0973 
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STD. DEVIATIONS 0.0402 0.0412 0.0311 0.0230 0.0179 0.0196 
0.0460 0.0552 0.0445 0.0424 0.0755 0.0673 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

----------------------------------------
TOTALS 0.0568 0.0505 0.0434 0.0308 0.0254 0.0237 

0.0396 0.0716 0.0685 0.0768 0.1109 0.0983 

STD. DEVIATIONS 0.0400 0.0416 0.0312 0.0231 0.0180 0.0194 
0.0452 0.0549 0.0448 0.0424 0.0746 0.0684 

PERCOLATION/LEAKAGE THROUGH LAYER 6 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 3 

-------------------------------------
AVERAGES 0.0006 0.0005 0.0003 0.0002 0.0001 0.0002 

0.0004 0.0009 0.0007 0.0010 0.0029 0.0013 

STD. DEVIATIONS 0.0005 0.0005 0.0002 0.0001 0.0001 0.0002 
0.0006 0.0008 0.0005 0.0009 0.0040 0.0017 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 

-------------------------------------
AVERAGES 0.0008 0.0008 0.0006 0.0004 0.0003 0.0003 

0.0005 0.0010 0.0010 0.0010 0.0016 0.0013 

STD. DEVIATIONS 0.0005 0.0006 0.0004 0.0003 0.0002 0.0003 
0.0006 0.0007 0.0006 0.0006 0.0010 0.0009 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 
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PRECIPITATION 

lOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 3 

AVERAGE HEAD ON TOP 
OF LAYER 3 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 6 

AVERAGE HEAD ON TOP 
OF LAYER 5 

CHANGE IN WATER STORAGE 

12.95 2.076) 

0.000 0.0000) 

11.431 1.9467) 

0.64535 ( 0.56767) 

0.69647 ( 0.36897) 

0.001 ( 0.001) 

0.69630 ( 0.36874) 

0.00000 ( 0.00000) 

0.001 ( 0.000) 

0.181 ( 0.4414) 

47023.0 100.00 

0.00 0.000 

41494.45 88.243 

2342.634 4.98189 

2528.192 5.37650 

2527.576 5.37519 

0.008 0.00002 

658.36 1.400 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

AVERAGE HEAD ON TOP OF LAYER 3 

MAXIMUM HEAD ON TOP OF LAYER 3 

LOCATION OF MAXIMUM HEAD IN LAYER 2 
(DISTANCE FROM DRAIN) 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

AVERAGE HEAD ON TOP OF LAYER 5 

MAXIMUM HEAD ON TOP OF LAYER 5 

LOCATION OF MAXIMUM HEAD IN LAYER 4 
(DISTANCE FROM DRAIN) 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 5 

(INCHES) (CU. FT.) 

1.40 5082.000 

0.000 0.0000 

0.10664 387.11032 

0.022506 81.69557 

0.045 

0.088 

11.6 FEET 

0.02105 76.40586 

0.000000 0.00003 

0.009 

0.025 

0.0 FEET 

1.36 4944.3652 

0.2317 

0.0470 

*** Maximum heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Envircrmental Engineering 
Vol. 119, No. 2, March 1993, pp. 262-270. 

****************************************************************************** 



****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER 

2 

3 

4 

5 

6 

SNOW WATER 

(INCHES) 
·-------

2.9768 

0.0024 

0.0000 

0.0028 

0.0000 

0.1800 

0.000 

(VOL/VOL) 

---------
0.1240 

0.0120 

0.0000 

0.0142 

0.0000 

0.7500 

****************************************************************************** 
****************************************************************************** 
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LAYER 2 

TYPE 2 • LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY = 0.0100 VOL/VOL 
~ILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 

LAYER 3 

TYPE 4 • FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
~ILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 • GOOD 

LAYER 4 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 0.8500 VOL/VOL 
FIELD CAPACITY 0.0100 VOL/VOL 
~ILTING POINT = 0.0050 VOL/VOL 
INITIAL SOIL ~ATER CONTENT = 0.0100 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC 
SLOPE = 33.00 PERCENT 
DRAINAGE LENGTH = 316.0 FEET 
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LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS = 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E·12 CM/SEC 
FML PINHOLE DENSITY = 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY 
WILTING POINT 

= 0.7470 VOL/VOL 
= 0.4000 VOL/VOL 

INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USiNG SOiL TEXTURE # 4 wiTH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 33.% AND 
A SLOPE LENGTH OF 316. FEET. 

SCS RUNOFF CURVE NUMBER = 82.40 
FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 1.208 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.118 INCHES 
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LOWER LIMIT OF EVAPORATIVE STORAGE = 0.658 INCHES 
INITIAL SNOW WATER '" 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 2.255 INCHES 
TOTAL INITIAL WATER = 2.255 INCHES 
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL NEW MEXICO 

STATION LATITUDE = 33.24 DEGREES 
MAXIMUM LEAF AREA INDEX = 0.00 
START OF GROWING SEASON (JULIAN DATE) 76 
END OF GROWING SEASON (JULIAN DATE) = 310 
EVAPORATIVE ZONE DEPTH = 14.0 INCHES 
AVERAGE ANNUAL WIND SPEED 8.70 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 49.00 X 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 40.00 X 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 53.00 X 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 52.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.42 0.47 0.49 0.69 1.14 1.43 
1.99 1.90 1.87 1.13 0.57 0.53 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

39.60 
79.30 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

44.10 
77.90 

MAR/SEP 

51.30 
71.00 

APR/OCT 

59.80 
60.10 

MAY/NOV 

68.30 
48.00 

JUN/DEC 

76.80 
40.10 
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NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

AND STATION LATITUDE = 33.24 DEGREES 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 
-------------------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

-------------
TOTALS 0.30 0.29 0.54 0.49 1.17 0.99 

2.39 1.68 1. 79 0.90 1.44 0.97 

STD. DEVIATIONS 0.34 0.07 0.47 0.39 1.10 1.20 
1.12 1.16 1.14 1.04 1. 76 0.67 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

/APOTRANSPIRATION 
------------------

TOTALS 0.223 0.121 0.144 0.096 0.318 0.413 
1.261 0.557 0.702 0.341 0.405 0.398 

STD. DEVIATIONS 0.157 0.088 0.153 0.175 0.325 0.765 
0.644 0.326 0.848 0.432 0.413 0.439 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 
----------------------------------------

TOTALS 0.2838 c. 1530 0.3144 0.1666 0.7463 0.5542 
0.7122 1.3258 0.9034 0.5961 1.1245 0.4454 

STD. DEVIATIONS 0.2299 0.1388 0.3029 0.0962 0.6884 0.5561 
0.5288 0.9396 0.3697 0.3540 1.3388 0.2356 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

------------------------------------
TOTALS 0.0338 0.0244 0.0337 0.0259 0.0528 0.0428 

0.0557 0.0793 0.0653 0.0540 0.0660 0.0459 
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STD. DEVIATIONS 0.0218 0.0167 0.0253 0.0152 0.0350 0.0287 
0.0235 0.0266 0.0129 0.0137 0.0312 0.0100 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

----------------------------------------
TOTALS 0.0338 0.0244 0.0337 0.0259 0.0528 0.0428 

0.0557 0.0793 0.0653 0.0540 0.0660 0.0459 

STD. DEVIATIONS 0.0218 0.0167 0.0253 0.0152 0.0350 0.0287 
0.0235 0.0266 0.0129 0.0137 0.0312 0.0100 

PERCOLATION/LEAKAGE THROUGH LAYER 6 
------------------------------------

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 3 
-------------------------------------

AVERAGES 0.0002 0.0001 0.0002 0.0001 0.0005 0.0003 
0.0004 0.0008 0.0006 0.0004 0.0007 0.0003 

STD. DEVIATIONS 0.0001 0.0001 0.0002 0.0001 0.0004 0.0003 
0.0003 0.0006 0.0002 0.0002 0.0008 0.0001 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 
-------------------------------------

AVERAGES 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 
0.0002 0.0003 0.0002 0.0002 0.0002 0.0001 

STD. DEVIATIONS 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
0.0001 0.0001 0.0000 0.0000 0.0001 0.0000 

************************************************••····························· 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 
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PRECIPITATION 12.95 2.076) 47023.0 100.00 

liOFF 0.000 0.0000) 0.00 0.000 

EVAPOTRANSPIRATION 4.979 0.8403) 18074.46 38.437 

LATERAL DRAINAGE COLLECTED 7.32567 ( 2.24924) 26592.176 56.55140 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROOGH 0.57975 ( 0.16004) 2104.510 4.47549 
LAYER 3 

AVERAGE HEAD ON TOP 0.000 ( 0.000) 
OF LAYER 3 

LATERAL DRAINAGE COLLECTED 0.57975 ( 0.16004) 2104.509 4.47549 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROOGH 0.00000 ( 0.00000) 0.002 0.00000 
LAYER 6 

AVERAGE HEAD ON TOP 0.000 ( 0.000) 
OF LAYER 5 

CHANGE IN WATER STORAGE 0.069 ( 0.3656) 251.88 0.536 

******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

CINCHES) (CU. FT.) 

---------- -------------
PRECIPITATION 1.40 5082.000 

RUNOFF 0.000 0.0000 

DRAINAGE COLLECTED FROM LAYER 2 0.55831 2026.65674 

PERCOLATION/LEAKAGE THROUGH LAYER 3 0.010151 36.84814 

AVERAGE HEAD ON TOP OF LAYER 3 0.010 

MAXIMUM HEAD ON TOP OF LAYER 3 0.094 

LOCATION OF MAXIMUM HEAD IN LAYER 2 
(DISTANCE FROM DRAIN) 0.0 FEET 

DRAINAGE COLLECTED FROM LAYER 4 0.01015 36.84814 

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00001 

AVERAGE HEAD ON TOP OF LAYER 5 0.001 

MAXIMUM HEAD ON TOP OF LAYER 5 0.000 

LOCATION OF MAXIMUM HEAD IN LAYER 4 
(DISTANCE FROM DRAIN) 0.0 FEET 

SNO'W IJATER 1.36 4944.3652 

MAXIMUM VEG. SOIL IJATER (VOL/VOL) 0.1804 

MINIMUM VEG. SOIL IJATER (VOL/VOL) 0.0470 

*** Maximum heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No. 2, March 1993, pp. 262-270. 

****************************************************************************** 



****************************************************************************** 

FINAL YATER STORAGE AT END OF YEAR 5 

LAYER 

2 

3 

4 

5 

6 

SNOW WATER 

(INCHES) 
--------

2.4179 

0.0022 

0.0000 

0.0020 

0.0000 

0.1800 

0.000 

(VOL/VOL) 
---------

o. 1007 

0.0112 

0.0000 

0.0100 

0.0000 

0.7500 

****************************************************************************** 
****************************************************************************** 



****************************************************************************** 
****************************************************************************** 
•• •• 

•• 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

•• HELP MODEL VERSION 3.04a (10 JULY 1995) ** 
•• DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
•• USAE WATERWAYS EXPERIMENT STATION ** 
•• FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
•• ** 
•• ** 
****************************************************************************** 

·····~········································································ 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 

d:\602\in\flr.D4 
d:\602\in\flr.D7 
d:\602\in\flr.D13 
d:\602\in\flr.D11 
d:\602\in\ALT2slp.D10 
d:\602\out\alt2slp.OUT 

EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 15: 6 DATE: 2/28/1996 

****************************************************************************** 

TITLE: gandy alternative 2, year 0-5, slope 

~••************************************************************************* 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 



****************************************************************************** 
****************************************************************************** - ** 

** 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 

** HELP MODEL VERSION 3.04a ( 1 0 JULY 1995) ** - DEVELOPED BY ENVIRONMENTAL LABORATORY ** - USAE WATERWAYS EXPERIMENT STATION ** - FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** - ** 
** ** 
****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: d:\602\in\cov.D4 
d:\602\in\cov.D7 
d:\602\in\cov.D13 
d:\602\in\cov.D11 
d:\602\in\coverU.D10 
d:\602\out\coverU.OUT 

TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

TIME: 8:31 DATE: 2!29/1996 

****************************************************************************** 

TITLE: gandy cover alternative, year 0-5 

- ~•************************************************************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER 
WERE SPECIFIED BY THE USER. 

LAYER 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4530 VOL/VOL 
FIELD CAPACITY = 0.1900 VOL/VOL 
WILTING POINT = 0.0850 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.720000011000E-03 CM/SEC 
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NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.80 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

THICKNESS = 0.20 INCHES 
POROSITY = 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 
SLOPE = 
DRAINAGE LENGTH = 

LAYER 3 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0100 VOL/VOL 

10.0000000000 CM/SEC 
25.00 PERCENT 

550.0 FEET 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0.06 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT 0.0000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS 3.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.24 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. 0.300000003000E-08 CM/SEC 
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LAYER 5 

TYPE 1 • VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 6.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC 

LAYER 6 

TYPE 1 · VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 4 

THICKNESS = 18.00 INCHES 
POROSITY = 0.4370 VOL/VOL 
FIELD CAPACITY = 0.1050 VOL/VOL 
WILTING POINT = 0.0470 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0863 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.170000002000E·02 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE # 6 WITH A 
POOR STAND OF GRASS, A SURFACE SLOPE OF 25.% 
AND A SLOPE LENGTH OF 550. FEET. 

SCS RUNOFF CURVE NUMBER = 80.50 
FRACTION OF AREA ALLOWING RUNOFF 100.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH = 24.0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE = 2.071 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE 10.872 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE = 2.040 INCHES 
INITIAL SNOW WATER = 0.000 INCHES 
INITIAL WATER IN LAYER MATERIALS = 4.324 INCHES 
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TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

= 
= 

4.324 INCHES 
0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
ROSWELL 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 

NEW MEXICO 

START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 

= 
= 
= 
= 
= 

33.24 DEGREES 
1.00 

76 
310 

24.0 INCHES 
8.70 MPH 

49.00 X 
40.00 X 
53.00 % 
52.00 X 

NOTE: PRECIPITATION OATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY PRECIPITATION CINCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.42 0.47 0.49 0.69 1.14 1.43 
1.99 1.90 1.87 1.13 0.57 0.53 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 

JAN/JUL 

39.60 
79.30 

COEFFICIENTS FOR ROSWELL NEW MEXICO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

FEB/AUG 

44.10 
77.90 

io!AR/SEP 

51.30 
71.00 

APR/OCi 

59.80 
60.10 

HAI/'NOV 

68.30 
48.00 

JUNiUEC 

76.80 
40.10 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ROSWELL NEW MEXICO 

AND STATION LATITUDE = 33.24 DEGREES 
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******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 

-------------------------------------------------------------------------------
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

-------------
TOTALS 0.30 0.29 0.54 0.49 1.17 0.99 

2.39 1.68 1.79 0.90 1.44 0.97 

STD. DEVIATIONS 0.34 0.07 0.47 0.39 1.10 1.20 
1.12 1.16 1.14 1.04 1. 76 D.67 

RUNOFF 

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000 
0.001 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.001 
0.001 0.000 0.000 0.001 0.000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0.660 0.265 0.558 0.266 1.236 1.117 

2.254 1.850 1.519 0.938 1.055 0.987 

STD. DEVIATIONS 0.399 0.087 0.467 0.422 1.021 1.293 
1.297 1.206 1.094 0.856 0.675 0.419 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 
----------------------------------------

TOTALS 0.0161 0.0040 0.0138 0.0068 0.0091 0.0063 
0.0347 0.0368 0.0203 0.0122 0.0433 0.0417 

STD. DEVIATIONS 0.0295 0.0059 0.0168 0.0102 t'\ 1'\441'\ 1\ 1'\1\0"'7 
u.v1 IV UeVUUI 

0.0224 0.0189 0.0086 0.0077 0.0579 0.0250 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

------------------------------------
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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ERCOLATION/LEAKAGE THROUGH LAYER 6 

~-----------------------------------
TOTALS 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

STD. DEVIATIONS 0.0001 0.0001 0.0001 0.0001 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 3 

-------------------------------------
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0001 0.0001 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0001 0.0000 

******************************************************************************* 

******************************************************************************* 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 
------------------- ------------- -·-------

PRECIPITATION 12.95 2.076) 47023.0 100.00 

RUNOFF 0.001 0.0023) 4.94 0.011 

EVAPOTRANSPIRATION 12.706 1. 7289) 46122.80 98.086 

LATERAL DRAINAGE COLLECTED 0.24518 ( 0.12170) 890.020 1.89273 
FROM LAYER 2 

PERCOLATION/LEA(AGE THROUGH 0.00000 ( 0.00000) O.OOi 0.00000 
LAYER 4 

AVERAGE HEAD ON TOP 0.000 ( 0.000) 
OF LAYER 3 

PERCOLATION/LEAKAGE THROUGH 0.00153 ( 0.00028) 5.554 0.01181 
LAYER 6 

CHANGE IN WATER STORAGE 0.000 ( 0.5820) -0.29 -0.001 
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******************************************************************************* 



****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AVERAGE HEAD ON TOP OF LAYER 3 

MAXIMUM HEAD ON TOP OF LAYER 3 

LOCATION OF MAXIMUM HEAD IN LAYER 2 
(DISTANCE FROM DRAIN) 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 5 

CINCHES) (CU. FT.) 

1.40 5082.000 

0.003 12.1114 

0.04743 172.17372 

0.000000 0.00003 

0.002 

0.192 

0.0 FEET 

0.000005 0.01711 

1.36 4944.3652 

0.2101 

0.0850 

*** Maximum heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No. 2, March 1993, pp. 262-270. 

****************************************************************************** 



.. **************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

2.on4 0.0866 

2 0.0030 0.0150 

3 0.0000 0.0000 

4 0.1800 0.7500 

5 0.5159 0.0860 

6 1.54n 0.0860 

SNOW \.lATER 0.000 

****************************************************************************** 
****************************************************************************** 
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TABlE 1 I LANDFILL AlTERNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 

CliMATOLOGICAL DATA 

city Roswell, NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM 
(default or synthetic) 

temperature & source of data Synthetic Roswell. NM 

latitude 33.24 HElP default for Roswell. NM 

maximum leaf area index 0 Bare Ground 

evaporate zone depth 14 in. HElP default for Roswell, NM 

growing season start and end day 76/310 HElP default for Roswell, NM 
··'·· 

LANDFILL COVER DATA ,.,. 

type of vegetative cover NA Bare Ground 

SCS runoff curve number NA 0% allowable runoff CN does not affect results 

active (uncovered) Yes 

% of surface runoff that drains from landfill 0% 

surface area 1 acre Unit area, (outputs to be converted to gallons/acre/day) 

SOIL AND DESIGN DATA 

source of soil characteristics HELP defaults. useing lab data for onsite soils 

number of layers 7 

NQIES; 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope Liner System 
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TABlE 2 I LANDFill Al TEBNA TIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 1 

layer type 1 Waste, (Vertical percolation layer) 

thickness Varies Based on 1 Oyr filling plan 

soil texture 7 HELP Default for a SM, typical waste generaly has a large soil constituant. 

porosity 0.473 HELP default for texture 7 

field capacity 0.222 HElP default for texture 7 

wilting point 0.104 HELP dcf;mlt for texture 7 

moisture content 0.2055 Based on a typical hazardous waste M.C. = 15% 

saturated hydraulic conductivity 5.2E-4cm/s HELP default for texture 7 

Is layer compacted? Yes 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects lilA 

liner installation quality lilA 
(if geomembrane) 

geotextile transmissivity lilA 

NQI~ (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope liner system 

H:\602\TABLES\TBL.2 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 2 

layer type 1 Protective soil, (Vertical percolation layer) 

thickness 24in See liner section 

soil texture 4 HELP Default for a SM, (lab data indicates onsite soil to be a SMI 

I 
porosity 0.473 HELP default for texture 4 

I field capacity 0.0105 t-IELP default for texture 4 

! wilting point 0.047 HELP default for texture 4 

moisture content 0.0863 Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 

I 

tested from the site. 

saturated hydraulic conductivity 1.7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIESi (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope liner system 

H:\602\TABLES\TBU 
02/14/96 1:28pm Wl'51hls 



-- ~-- ----

TABLE 2 

'I LANDFILL ALTERNATIVE liNER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAVER NUMBER: 3 

layer type 2 Geocomposite (lateral drainage layer) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 
Lateral drainage layer 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 33% slope grade from cell layout drawing 

maximum horizontal drainage distance 316ft Maximum drainage length for phase 1 slope ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

0 

geotextile transmissivity NA 

I ~OTES: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope Liner system 
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TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 4 

layer type 4 FML. (liDPE Geomern!Jrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HELP Default texture for liDPE geomem!Jrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by liELP manual. 

geomembrane installation defects 3 Typical value recommended by liELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Irjassjc Park Disposal facility. Alternative #2 slope liner system 

H:\602\ TABLES\ TBL.2 
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- - ----- --- --- - ----

TABLE 2 
lANDFill AlTERNATIVE liNER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 

LAYER NUMBER: 5 

layer type 2 Geocomposite (lateral draiuage layer) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 UELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 UELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 33% Slope grade from cell layout drawing 

maximum horizontal drainage distance 316ft Maximum drainage length for phase 1 slope ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOT!;;S; (make additional copies for each iayer as 1equired) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope liner system 

H:\602\ TABLES\ TBL.2 
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TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 6 

layer type 4 FML, IIIDPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HELP Default texture for HOPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

fl!QIIi~: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Eacilitv. Alternative #2 slope liner svlli!U 

H:\602\ TABLES\ TBl.2 
021HN6 1:28pm Wl'51hls 
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II 

TABlE 2 
lANDFill AlTERNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 
'''· ,, .. 

LAYER NUMBER: 7 

layer type 3 GCL 

thickness 0.24 in HELP default thickness for bentonite mat 

soil texture 17 HELP Default texture for bentonite mat 

porosity 0.750 HELP default for texture 17 

field capacity 0.747 HELP default for texture 17 

wilting point 0.400 HELP default for texture 17 

moisture content 0.750 Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

saturated hydraulic conductivity 3.0E-9cm/s HELP default for bentonite mat 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQII;S: (make additional copies for each layer as required) 

PROJECT: Irlassic Park Disposal Eacilitv. Alternative #2 slope liner system 

H:\602\ TABLES\ TBL.2 
02114/96 1:28pm WI'Slllls 



Q = ~ u ~ 
~ < 0 
z 0 0 

~ ~ 
M ~ ~ 

~ ~ Q 
~ < ~ ....... ~ ~ E-- ~ ~ < u ~ z > 0 ~ u u ~ ~ z 
~ ~ :J ....... 
< ~ 



TABLE 1 

II LANDFILL AL TERNA.TIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 

CLIMATOLOGICAL DATA 

city Roswell, NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM 
(default or synthetic) 

temperature & source of data Synthetic Roswell, NM 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 0 Bare Ground 

evaporate zone depth 14 in. HELP default for Roswell, NM 

growing season start and end day 76/310 HELP default for Roswell, NM 
.: ,.,. ·: .·.,· ., .. 

LANDFILL COVER DATA 

type of vegetative cover NA Bare Ground 

SCS runoff curve number NA 0% allowable runoff CN does not affect results 

active (uncovered) Yes 

% of surface runoff that drains from landfill 0% 

surface area 1 acre Unit area, (outputs to be converted to gallons/acre/day) 
,.,, ·<'.:: .. ' .. ::., ·. ·. 

SOIL.AND DESIGN DATA ' 

source of soil characteristics HELP defaults, useing lab data for onsite soils 

number of layers 7 

!I!IQIES; 

PROJECT: Triassic Park Disposal Facility. Alternative #2 Floor liner System 

H:\602\ TABLES\ TBL.l 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 1 

layer type 1 Waste, (Vertical percolation layer) 

thickness Vades Based on 1 Oyr filling plan 

I soil texture 7 HELP Default for a SM. typical waste generaly has a large soil constituant. 
I 
I 

! porosity 0.473 HELP default for texture 7 

field capacity 0.222 HELP default for texture 7 

wilting point 0.104 HELP default for texture 7 

moisture content 0.2055 Based on a typical hazardous waste M.C. = 15% 

saturated hydraulic conductivity 5.2E-4cm/s HELP default for texture 7 

Is layer compacted? Yes 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal FacilitY. Alternative #2 floor liner system 

H:\602\TABLES\TBU 
02/14N6 1:24pm WPSlllls 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAVER NUMBER: 2 

layer type 1 Protective soil. (Vertical percolation layer) 

thickness 24 in See liner section 

soil texture 4 HELP Default for a SM. (lab data indicates onsite soil to be a SM) 

porosity 0.473 HELP default for texture 4 

field capacity 0.0105 HELP default for texture 4 

wilting point 0.047 HELP default for texture 4 

moisture content 0.0863 Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

saturated hydraulic conductivity 1.7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 
-

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 floor liner system 
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TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
.. · 

LAVER NUMBER: 3 

layer type 2 Geocomposite (lateral drainage layer) 

thickness 0.2 in liELP default thickness for texture 20(consistant w/materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer 

saturated hydraulic conductivity 1 .OE 1 cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 2.:3% Floor grade from cell layout drawing 

maximum horizontal drainage distance 550ft Maximum drainage length for phase 1 floor ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. Alternative #2 floor liner system 

H:\602\TABLES\TBU 
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TABLE 2 I LANDFILL AL TERNATJVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAVER NUMBER: 4 

layer type 4 FML, (liDPE Geomembrane) 

thickness 0.013 in 60 mil (typical geomembrane thickness) 

soil texture 35 UELP Default texture for HDPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

NQI~Si (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal FacilitY. Alternative 11.2 floor liner srn~m 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
' 

LAYER NUMBER: 5 

layer type 2 Geocomposite (lateral drainage layer) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity. does not allow for water storage in 
Lateral drainage layer 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 2.3% Floor grade from cell layout drawing 

maximum horizontal drainage distance 550ft Maximum drainage length for phase 1 floor ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQit;S; (make additional copies for each layer as required) 

PROJECT: Iriassjc Park Disposal Facility. Alternative #2 floor Liner system 
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TABLE 2 
~----

LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 6 

layer type 4 FML, (HOPE Gtwmcmhrarw) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 UELP Default texture for UDPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s UELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

NQIJ;S: (make additional copies for each layer as required) 

PROJECT: Iriasslc Park Disposal Eacilitv. Alternative #2 floor liner system 
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I TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 7 

layer type 3 GCL 

thickness 0.24 in HELP default thickness for bentonite mat 

soil texture 17 HELP Default texture for bentonite mat 

porosity 0.750 HELP default for texture 17 

field capacity 0.747 HELP default for texture 17 

wilting point 0.400 HELP default for texture 17 

moisture content 0.750 Moisture content equal to porosity. allows for imediate saturated flow (HELP 
default}. 

I 

saturated hydraulic conductivity 3.0E-9cm/s HELP default for bentonite mat 

Is layer compacted? No 

slope (if lateral drainage layer) NJ\ 

maximum horizontal drainage distance NJ\ 
(if lateral drainage layer) 

geomembrane pinhole density NJ\ 

geomembrane installation defects NJ\ 

liner installation quality NJ\ 
(if geomembrane) 

geotextile transmissivity NJ\ 

NQI~ (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 floor liner system 
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--- -------- ---- --- --- --

I TABLE 1 
LANDFILL AL TERNI\TIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

CLIMATOLOGICAL DATA 

city Roswell, NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM 
(default or synthetic) 

temperature & source of data Synthetic Roswell, NM 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 0 Bare Ground 

evaporate zone depth 14 in. HELP default for Roswell, NM 

growing season start and end day 76/310 HELP default for Roswell. NM 

>•- - : 

LANDFILL COVER DATA 

type of vegetative cover 0 Bare Ground 

SCS runoff curve number 81.8 HELP model generated, Soil texture 4, 25% slope, bare ground 

active (uncovered) No 

% of surface runoff that drains from landfill 100% 

surface area 1 acre Unit area, (outputs to be converted to gallons/acre/day) 
.::- .- .. -

SOIL AND DESIGN DATA 

source of soil characteristics HELP defaults, useing lab data for onsite soils 

number of layers 12 

NQ!fS~ 

PROJECT: Triassic Park Disposal facility. Alternative #2 slope liner System 
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TABLE 1 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
--

CLIMATOLOGICAL DATA 

city Roswell. NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM 
(default or synthetic) 

temperature & source of data Synthetic Roswell, NM 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 1 Poor stand of grass 

evaporate zone depth 24 in. Maximum depth of vegetative soil 

growing season start and end day 76/310 HELP default for Roswell, NM 

LANDFILL COVER DATA 

type of vegetative cover 1 Poor stand of grass 

SCS runoff curve number 74.9 HELP model generated, Soil texture 4, 25% slope, poor stand of grass 

active (uncovered) No 

% of surface runoff that drains from landfill 100% 

surface area 1 acre Unit area, (outputs to be converted to gallons/acre/day) 
.. 

SOIL AND DESIGN OAT A 

source of soil characteristics HELP defaults, useing Jab data for onsite soils 

number of layers 12 

~QIES: 

PROJECT: Triassic Park Disposal Facility. Alternative #2 floor Liner System 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 1 

layer type 1 Vegetative soil, (Vertical percolation layer) 

thickness 24in See liner section 

soil texture 4 HElP Default for a SM. (lab data indicates onsite soil to be a SMI 

porosity 0.473 HElP default for texture 4 

field capacity 0.0105 HELP default for texture 4 

wilting point 0.047 HELP default for texture 4 

moisture content 0.0863 Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

saturated hydraulic conductivity 1.7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

~QIE~: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facilitv. Alternative #2 slope liner system 
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02/H/96 1:28pm WP51!th 



------------

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAVER NUMBER: 2 

layer type 2 Geocomposite (lateral drainage layer) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 
Lateral drainage layer 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 25% See cover section 

maximum horizontal drainage distance 550ft Estimate 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQif§; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. Alternative #2 slope Liner system 
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TABlE 2 I lANDFill AlTERNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 

LAYER NUMBER: 3 

layer type 4 FMC, UtDPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HElP Default texture for HOPE geomembrane. 

porosity N.l\ 

field capacity NA 

wilting point N.ll 

moisture content N.ll 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA -
NQI!:;S; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternativn #2 slope liner s~lrol 
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TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 4 

layer type 3 Compacted Clay Cover 

thickness 36in See Cover section 

soil texture 0 HELP Default texture 26 (compacted CLI w/ a modified k value. (lab data 
indicates soil to be a CLI 

porosity 0.445 HELP dufault for texture 26 

field capacity 0.:193 HELP default for texture 26 

wilting point 0.445 HELP default for texture 26 

moisture content 0.445 Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

saturated hydraulic conductivity 1.0E-7cm/s Lab data indicates this permeability is possible w/ this soil. 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope liner svstem 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 5 

layer type 1 Protective soil. (Vertical percolation layer) 

thickness 24in See cover section 

soil texture 4 HELP Default for a SM, (lab data indicates onsite soil to be a SMI 

porosity 0.473 HELP default for texture 4 

field capacity 0.0105 HELP default for texture 4 

wilting point 0.047 HELP default for texture 4 

moisture content 0.0863 Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

saturated hydraulic conductivity 1.7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOit;~; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facilitv. Alternatiyo #2 slope liner svstem 

H:\602\ TABLES\ TBL.2 
02/14/96 1:28pm WP51hls 
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TABlE 2 I lANDFill AlTERNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 

LAVER NUMBER: 6 

layer type 1 Waste, (Vertical percolation layer) 

thickness 1440in Maximum depth 

soil texture 7 HElP Default for a SM. typical waste generaly has a large soil cunstituant. 

porosity 0.473 HElP default for texture 7 

field capacity 0.222 HElP default for texture 7 

wilting point 0.104 HElP default for texture 7 

moisture content 0.2284 Based on output from yrs 6-1 0 

saturated hydraulic conductivity 5.2E-4cm/s HElP default for texture 7 

Is layer compacted? Yes 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES: (make additional copies for each layer as mquired) 

PROJECT: Irlassic Park Disposal Facility. Alternative #2 slope liner system 

H:\602\ TABLES\ TBL.2 
02/H/961:2Hpm WP51hls 
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TABLE 2 
lANDFill ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
: '.:·' . . 

1 LAVER NUMBER: 7 

layer type 1 Protective soil, (Vertical percolation layer) 

thickness 24 in See liner section 

soil texture 4 UELP Default for a SM, (lab data indicates onsite soil to be a SM) 

porosity 0.473 UELP default for texture 4 

field capacity 0.0105 HELP default for texture 4 

wilting point 0.047 UELP default for texture 4 

moisture content 0.1488 Based on output from years 6-1 0 

saturated hydraulic conductivity 1.7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

l'liQit;S; (make additional copies for each layer as rec1uired) 

PROJECT: Iriassic Park Disposal Facility. Alternatjvu 112 slope liner s'lilillil 

I •. 

H:\602\ TABLES\ TBL2 
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TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAVER NUMBER: 8 

layer type 2 Guocompositu (latural draillii{JO lilyor) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.0102 Based on output from years 6-1 0 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 33% Slope grade from cell layout drawing 

maximum horizontal drainage distance 311) ft Maximum drainage length for phase 1 slope I scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQit;S; (make additional copies for each layer as required) 
~- . 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope Liner system 

H:\602\TABLES\TBL.2 
02/14/96 1:28pm Wl'51/ds 
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TABlE 2 
lANDFILl AlTERNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 

LAYER NUMBER: 9 

layer type 4 FMl. (HOPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HElP Default texture for HOPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HElP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by HElP manual. 

geomembrane installation defects 3 Typical value recommended by ~IElP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NJ\ 

NQit;S; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Pisposal Facility. Alternativn #2 slope liner system 

H:\602\ TABLES\ TBL.2 
02/1./% 1:28pou WPSI!als 
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I 
I TABLE 2 

LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 10 

layer type 2 Geocornposite (lateral drainage layer) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.0100 Based on output from years 6-1 0 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 33% Slope grade from cell layout drawing 

maximum horizontal drainage distance 3Hi ft Maximum drainage length for phase 1 slope ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

oeotextile transmissivity NA 

NQIES: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope liner svstem 

H:\602\TABI.ES\TBL.2 
02114N6 1:28pm WI'Slllls 
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TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
.... 

LAVER NUMBER: 11 

layer type 4 FML, (HOPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HELP Default texture for HOPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

fl!OIES; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. Alternative #2 slope liner system 

H:\602\ TABLES\ TBL.2 
02/H/96 1:28pm Wl'!i 1111, 



!"""'"""'",: 

----------------- -----

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 12 

layer type 3 GCL 

thickness 0.24 in HELP default thickness for bentonite mat 

soil texture 17 HELP Default texture for bentonite mat 

porosity 0.750 HELP default for texture 17 

field capacity 0.747 HELP default for texture 17 

wilting point 0.400 HELP default for texture 17 

I moisture content 0.750 Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default I. 

saturated hydraulic conductivity 3.0E-9cm/s HELP default for bentonite mat 

Is layer compacted? No 

slope (if lateral drainage layerl NA 

maximum horizontal drainage distance NA 
(if lateral drainage layerl 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane} 

geotextile transmissivity NA 

f'lQit;S; (make additional copies for each layer as required} 

PROJECT: Triassic Park Disposal Facility. Alternative #2 slope liner system 

H:\602\ TABLES\ TBL.2 
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ALTERNATIVE 2 - NMED 

LIFECYCLE APPROACH 

COVERED FLOOR 



----------~ 

TABLE 1 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

CLIMATOLOGICAL DATA 

city Roswell, NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM 
(default or synthetic) 

temperature & source of data Synthetic Roswell, NM 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 0 Bare Ground 

evaporate zone depth 14 in. HELP default for Roswell, NM 

growing season start and end day 76/310 HELP default for Roswell. NM 

LANDFILL.COVER OAT~ 

type of vegetative cover 0 Bare Ground 

SCS runoff curve number 81.8 HELP model generated, Soil texture 4. 25% slope. bare ground 

active (uncovered) No 

% of surface runoff that drains from landfill 100% 

surface area 1 acre Unit area. (outputs to be converted to gallons/acre/day) 
·. 

SOIL AND DESIGN DATA. 

source of soil characteristics HELP defaults, useing lab data for onsite soils 

number of layers 12 

NQH~; 

PROJECT: Triassic Park Disposal Eacilitv. Alternative #2 floor Liner Svstem 

H:\602\ TABLES\ TBI..I 
02/H/96 1:2~pm WPS!hls 
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I TABLE 1 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
' . .. . . 

CLIMATOLOGICAL DATA 

city Roswell, NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM 
(default or synthetic) 

temperature & source of data Synthetic Roswell, NM 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 1 Poor stand of grass 

evaporate zone depth 24 in. Maximum depth of vegetative soil 

growing season start and end day 76/310 HELP default for Roswell, NM 
.·. .. .. . 

lANDFILL COVER OAT A 

type of vegetative cover 1 Poor stand of grass 

SCS runoff curve number 74.9 HELP model generated, Soil texture 4. 25% slope, poor stand of grass 

active (uncovered) No 

% of surface runoff that drains from landfill 100% 

surface area 1 acre Unit area, (outputs to be converted to gallons/acre/day) 
... 

SOIL AND DESIGN DATA •·· 

source of soil characteristics HELP defaults, useing lab data for onsite soils 

number of layers 1 2 

NOTES: 

PROJECT: 

11:\602\TABLES\TBL.I 
02/14/~6 1:28pm Wl'5lllls 

Triassic Park Disposal facility, Alternative #2 slope liner System 



TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION ..... . .. 
LAYER NUMBER: 1 

layer type 1 Vegetative soil, (Vertical percolation layer) 

thickness 24in See liner section 

soil texture 4 HELP Default for a SM, (lab data indicates onsite soil to be a SMI 

porosity 0.473 HELP default for texture 4 

field capacity 0.0105 HELP default for texture 4 

wilting point 0.047 HELP default for texture 4 

moisture content 0.0863 Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

saturated hydraulic conductivity 1. 7E-3cm/s UELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 1\JA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

gootoxtilo transmissivity NJ\ 

NOTES; (make additional copies for each layer n:; required) 

PROJECT: Triassic Park Disposal Facility, Alternative #2 floor Liner system 

H:\602\ TABLES\ TBL.2 
02/14/96 1:24pm Wl'51!tls 



TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 2 

layer type 2 Geocompo~ite (latuml drainage layerl 

thickness 0.~! in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity O.fl50 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

I 
moisture content 0.010 Moisture content equal to field capacity, does not allow for water storage in 

Lateral drainage layer 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 25% See cover section 

maximum horizontal drainage distance 550ft Estimate 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQit;S: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 floor Liner system 

H:\602\ TABLES\ TBL.2 
02/H/96 1:24pm WI'S litis 
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TABlE 2 

I lANDFill AlTERNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 

LAYER NUMBER: 3 

layer type 4 FMC, (HOPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HElP Default texture for HOPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HElP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density O.!i Typical value recommended by HElP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

NOT~~; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. Alternative #2 floor liner system 

H:\602\ TABLES\ TBL.2 
02/H/96 1:24pm WP51/als 



TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAVER NUMBER: 4 

layer type 3 Compacted Clay Cover 

thickness 36in See Cover section 

soil texture 0 HELP Default texture 26 (compacted CL) w/ a modified k value. (lab data 
indicates soil to be a CLI 

porosity 0.445 HELP default for texture 26 

field capacity 0.393 HELP default for texture 26 

wilting point 0.445 HELP default for texture 26 

moisture content 0.445 Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

saturated hydraulic conductivity 1.0E-7cm/s Lab data indicates this permeability is possible w/ this soil. 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity rJA 

NQit;S; (make additional copies for each layer ~1s required) 

PROJECT: Trjassjc Park Disposal Facility. Alternati:ve #2 floor liner system 
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I TABLE 2 
LANDFILL ALTERI.JATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
·. .. 

LAVER NUMBER: 5 

layer type 1 Protective soil. (Vertical percolation layer) 

thickness 24 in See cover section 

soil texture 4 HELP Default for a SM, (lab data indicates onsite soil to be a SM) 

porosity 0.473 HELP default for texture 4 

field capacity 0.0105 HELP default for texture 4 

wilting point 0.047 HELP dufault for tuxture 4 

moisture content 0.0863 Based on a avg. M .C.= 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

saturated hydraulic conductivity 1. 7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOI!;;S; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facilitv. Alternative #2 floor liner system 

H:\602\ TABLES\ TBL.2 
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I 
TABLE 2 

LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
. 

LAYER NUMBER: 6 

layer type 1 Waste, (Vertical percolation layer) 

thickness 1440in Maximum depth 

soil texture 7 HELP Default for a SM. typical waste generaly has a large soil constituant. 

porosity 0.473 HELP default for texture 7 

field capacity 0.222 HELP default for texture 7 

wilting point 0."104 HELP default for texture 7 

moisture content 0.2284 Based on output from yrs 6-10 

saturated hydraulic conductivity 5.2E-4cm/s HELP default for texture 7 

Is layer compacted? Yes 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NJ!. 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA. 
(if geomembrane) 

geotextile transmissivity NA 

NOIES; (make additional copies for each layer us required) 

PROJECT: Triassic Park Disposal Facility. Alternative U2 iloor liner Sll~ 

l-1:\602\ TABLES\ TBU 
02/14/96 1:24pm WPSI/tls 
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TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 7 

layer type 1 Protective soil. (Vertical percolation layer) 

thickness 24in See liner section 

soil texture 4 HELP Default for a SM. (lab data indicates onsite soil to be a SM) 

porosity 0.473 HELP default for texture 4 

field capacity 0.0105 HELP default for texture 4 

wilting point 0.047 HELP default tor texture 4 

moisture content 0.1488 Based on output from years 6-1 0 

saturated hydraulic conductivity 1.7E-3cm/s HELP default for texture 4 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity N,l\ 

NOIES; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposai Facility. Alternative #2 floor liner system 

H:\602\ TABLES\ TBI..2 
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TABLE 2 

I LANDFILL ALTERI\IATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 8 

layer type 2 Goocompo:;itu (lateral tlrainauu layer) 

thickness 0.2in HElP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HElP Default for drahta!Jo not.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HElP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HElP default for texture 20 

moisture content 0.0122 Based on output from years 6-10 

saturated hydraulic conductivity 1.0E1crn/s HElP default for texture 20 

Is layer compacted? NJ' 

slope (if lateral drainage layer) 2.3% Floor grade from cell layout drawing 

maximum horizontal drainage distance 550ft Maximum drainage length for phase 1 floor ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NJ' 
(if geomembrane) 

geotextile transmissivity NJ' 

NQTE.S~ (make additional copies for each layer as required) 

PROJECT: Trjassjc Park Djsposal Facility. Alternatiy•} #2 floor liner system 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

LAYER NUMBER: 9 

layer type 4 FML, (HOPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HELP Default texture for HOPE geomembrane. 

porosity 1\JA 

field capacity 1\IA 

wilting point 1\IA 

moisture content I\IA 
I 

saturated hydraulic conductivity 2.0E-13cm/s HElP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity NA 

~QIES; (make additional copies for each layer ns required) 

PROJECT: Iriassjc Park Disposal Facility. Alternati•1e #2 floor liner system 
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TABLE 2 I LANDFILL ALTEHNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
.. 

LAYER NUMBER: 10 

layer type 2 Geocornposite (lateral drainage layer) 

thickness 0.2 in HELP default thickness for texture 20(consistant w/ materials on the market) 

soil texture 20 HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

porosity 0.850 HELP default for texture 20 

field capacity 0.010 HELP default for texture 20 

wilting point 0.005 HELP default for texture 20 

moisture content 0.0144 Based on output from years 6·1 0 

saturated hydraulic conductivity 1.0E1cm/s HELP default for texture 20 

Is layer compacted? NA 

slope (if lateral drainage layer) 2.3% Floor grade from cell layout drawing 

maximum horizontal drainage distance !550 ft Maximum drainage length for phase 1 floor ( scaled from drawings) 
(if lateral drainage layer) 

geomembrane pinhole density lilA 

geomembrane installation defects lilA 

liner installation quality lilA 
(if geomembrane) 

geotextile transmissivity lilA 

fl!QIES: (make additional copies for each layer as re<ruired) 

PROJECT: Triassic Park Disposal facility. Alternative #2 floor Liner system 
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TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 
,. < 

LAYER NUMBER: 11 

layer type 4 FML, (HOPE Geomembrane) 

thickness 0.06 in 60 mil (typical geomembrane thickness) 

soil texture 35 HELP Default texture for HOPE geomembrane. 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s HELP default for texture 35 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance lilA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 Typical value recommended by HELP manual. 

geomembrane installation defects 3 Typical value recommended by HELP manual for good installation. 

liner installation quality 3 Good installation 
(if geomembrane) 

geotextile transmissivity 1\IA 

·NQI!;;S; (make additional copies for each layer iiS required) 

PROJECT: Iriassic Park Disposal Facility. Alternative #2 floor liner system 
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TABLE 2 

I LANDFILL ALTEUNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE JUSTIFICATION 

LAYER NUMBER: 12 

layer type :3 GCL 

thickness 0.24 in HELP default thickness for bentonite mat 

soil texture '17 HELP Default texture for bentonite mat 

porosity 0.750 HELP default for texture 17 

field capacity 0.747 HELP default for texture 17 

wilting point 0.400 HELP default for texture 17 

moisture content 0.750 Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

saturated hydraulic conductivity :3.0E-9cm/s HELP default for bentonite mat 

Is layer compacted? lllo 

slope (if lateral drainage layer) lilA 

maximum horizontal drainage distance lilA 
(if lateral drainage layer) 

geomembrane pinhole density lilA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIE~; (make additional copies for each layer as required) 

PROJECT: Iriassjc Park Disposal Facility. Alternative #2 floor liner system 

H:\602\ T ABI.ES\TBL.2 
02/H/96 I:Bpm WP5t/tls 
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TABlE 1 I lANDFill AlTERNJ~TIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE 

CliMATOlOGICAl OAT A 

city Roswell, NM 

precipitation & source of data Synthetic 
(default or synthetic) 

temperature & source of data Synthetic 

latitude 33.24 

maximum leaf area index 0 

evaporate zone depth 14 in. 

growing season start and end day 76/310 

L~NDFill COVER OAT A 

type of vegetative cover NA 

SCS runoff curve number NA 

active (uncovered) Yes 

% of surface runoff that drains from landfill 0% 

surface area 1 acre 

SOIL AND DESIGN DATA 

source of soil characteristics 

number of layers 7 

rmus: 

PROJECT: Triassic Park Disposal Facility. MTA Liner System 

H:\602\TABI.ES\TBL.I 
02/H/96 1:52pm WI'S tills 

JUSTIFICATION 

Nearby City 

Only option for Roswell, NM 

Roswell, NM 

HELP default for Roswell, NM 

Bare Ground 

HELP default for Roswell, NM 

HELP default for Roswell, NM 

Bare Ground 

0% allowable runoff CN does not affect results 

Unit area, (outputs to be converted to gallons/acre/day) 

HELP defaults, useing lab data for onsite soils 

-



TABLE 2 I LANDFILL ALTERI'IIATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LA YEA NUMBER: 1 

layer type 1 

thickness Vmies 

soil texture 7 

porosity 0.473 

field capacity 0.222 

wilting point 0.104 

moisture content 0.2055 

saturated hydraulic conductivity 5.2E-4cm/s 

Is layer compacted? VEtS 

slope (if lateral drainage layer) NJ\ 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NJ\ 

liner installation quality NJ\ 
(if geomembrane) 

geotextile transmissivity NA 

!'JIOIES; (make additional copies for each layer a~• required) 

PROJECT: Irjassic Park Disposal Faciiitv. MTR jjoor liner system 

H:\602\ TABLES\ TBL.2 
02/H/96 1:52pm Wl'Siht. 

JUSTIFICATION 

Waste, (Vertical percolation layer) 

Based on 1 Oyr filling plan 

HELP Default for a SM. typical waste generaly has a large soil constituant. 

HELP default for texture 7 

HELP default for texture 7 

HELP default for texture 7 

Based on a typical hazardous waste M.G.= 15% 

HELP default for texture 7 



----- ----- ------

TABlE 2 

I lANDFill AlTERNATIVE LINER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VALUE 

lAYER NUMBER: 2 

layer type 1 

thickness 24 in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1. 7E-3cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA. 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQIES& (make additional copies for euch layer as_ required) 

PROJECT: Triassic Park Disposal Facility. MIR floor liner system 

H:\602\ TABlES\ TB1..2 
02/H/96 1:52pm Wl'5lltls 

JUSTIFICATION 

Protective soil. (Vertical percolation layerl 

See liner section 

liELP Default for a SM. (lab data indicates onsite soil to be a SMI 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.G.= 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 I 

I 

! 



------ - ----- --- -- --- ------ - --- -- -

TABLE 2 I lANDFill AlTERNATIVE liNER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 3 

layer type 2 

thickness 12 in 

soil texture 1 

I porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 2.3% 

maximum horizontal drainage distance 550ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

~Oil;~; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MTR floor liner system 

li:\602\TABLES\Till..2 
02/14196 1:52pm WI'Sihh 

JUSTIFICATION 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & seperation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

IIELP default for texture 1 

Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer. 

HELP default for texture 1 (also EPA minimum required value) 

Floor grade from cell layout drawing 

Maximum drainage length for phase 1 floor (scaled from drawings) 

I 



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LA YEA NUMBER: 4 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

I saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane l 

geotextile transmissivity NA 

l'l!QI!;;S; (make additional copies for each layer as re(JIIiredl 

PROJECT: Iriassjc Park Disposal Facijjty. MIA floor !jner system 

H:\602\TABLES\TBU 
02/H/96 1:52pm WI'S tills 

JUSTIFICATION 

FML. (liDPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 
-

INPUT PARAMETER VALUE 

LAYER NUMBER: 5 

layer type 2 

thickness 12 in 

i soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 2.3% 

maximum horizontal drainage distance 550ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NJ\ 

liner installation quality NJ\ 
(if geomembrane) 

geotextile transmissivity N.l\ 

I\IQII;;~i (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MTR floor liner system 

H:\602\ TABLES\ TBU 
02/H/% 1:52pm WI'S I Ills 

JUSTIFICATION 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & separation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

t-IELP default for texture 1 

Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer. 

HELP default for texture 1 (also EPA minimum required value) 

Floor grade from cell layout drawing 

Maximum drainage length for phase 1 floor (scaled from drawings) 



----------------- ------

TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 6 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity NA 

NQIE~; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. MTR floor liner system 

H:\602\TABLES\TBU 
02/14/96 1:52pm WPS tills 

JUSTIFICATION 

FML, 11-iDPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 



------------- ------- ---------- ---------------- ----------

TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
.:.· 

LAVER NUMBER: 7 

layer type 3 

thickness 36in 

soil texture 0 

porosity 0.445 

field capacity 0.:~93 

wilting point 0.445 

moisture content 0.445 

saturated hydraulic conductivity 1.0E-7cm/s 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
lit geomembrane) 

geotextile transmissivity NA 

l'l.IQif~; imake additional copies for each layer as requirt:di 

PROJECT: Triassic Park Disposal Facility. MTR floor liner system 

H:\602\TABLES\TBU 
02/14/96 1:52pm Wl'!illds 

JUSTIFICATION 

Compacted Clay liner 

See liner section 

HELP Default texture 26 (compacted CL) w/ a modified k value.· (lab data 
indicates soil to be a Cl) 

HELP default for texture 26 

HELP default for texture 26 

HELP default for texture 26 

Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

lab data indicates this permeability is possible w/ this soil. 





j 

-----------

TABLE 1 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

CLIMATOLOGICAL DATA 

city Roswell, NM 

precipitation & source of data Synthetic 
(default or synthetic) 

temperature & source of data Synthetic 

latitude 33.24 

maximum leaf area index 0 

evaporate zone depth 14 in. 

growing season start and end day 76/310 

LANDFILL COVER DATA 

type of vegetative cover NA 

SCS runoff curve number NA 

active (uncovered) Yes 

o/o of surface runoff that drains from landfill 0% 

surface area 1 acre 
.·. 

SOIL AND DESIGN DATA 

source of soil characteristics 

number of layers 7 

~QH~: 

PROJECT: Triassic Park Disposal Facilitv. Slope MTR liner System 

I 1:\602\ TABLES\ TBI..t 
02/H/% t;SSpm WP:\t/ds 

JUSTIFICATION 

Nearby City 

Only option for Roswell, NM 

Roswell, NM 

HELP default for Roswell, NM 

Bare Ground 

HELP default for Roswell, NM 

HELP default for Roswell, NM 

Bare Ground 

0% allowable runoff CN does not affect results 

Unit area, (outputs to be converted to gallons/acre/day) 

HELP defaults, useing lab data for onsite soils 



TABLE 2 

II LANDFILL ALTERrJATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 1 

layer type 1 

thickness Varies 

soil texture 7 

porosity 0.473 

field capacity 0.222 

wilting point 0.104 

moisture content 0.2055 

saturated hydraulic conductivity 5.2E-4cm/s 

Is layer compacted? YHs 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

~QIES; (make additional copies for each layer a:; required) 

PROJECT: Triassic Park Djsposal Facility. MTR slop~ liner system 

H:\602\TABLES\TBU 
02/14/96 1:56pm Wl'51/ds 

JUSTIFICATION 

Waste, (Vertical percolation layer) 

Based on 1 Oyr filling plan 

HELP Default for a SM. typical waste generaly has a large soil constituant. 

HELP default for texture 7 

HELP default for texture 7 

HELP default for texture 7 

Based on a typical hazardous waste M.C. = 15% 

UELP default for texture 7 



------- ----

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 2 

layer type 1 

thickness 24in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1.7E-3cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

l'liQI~S; (make additional copies for each layer as required) 

PROJECT: Iriassjc Park Disposal Facility. MIR slope liner system 

ll:\602\ TABLES\ TBL.2 
02/H/96 1:56pm WP51hls 

JUSTIFICATION 

Protective soil, (Vertical percolation layer) 

See liner section 

HELP Default for a SM, (lab data indicates onsite soil to be a SM) 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 



---·--- ~- ------

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE ... 
LAYER NUMBER: 3 

layer type 2 

thickness 12 in 

soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 33% 

maximum horizontal drainage distance 316ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

!':!!OIE~; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MTR slope liner system 

H:\602\ TABLES\ TBL.2 
02/14/96 I:S6pm WI'SI/ds 

JUSTIFICATION 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & separation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

liELP default for texture 1 

Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer. 

HELP default for texture 1 (also EPA minimum required value) 

slope grade from cell layout drawing 

Maximum drainage length for phase 1 slope (scaled from drawings) 



- ------- ----- --- ------- -------- ------------- -------

TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 4 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NJ\ 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity NA 

NQI!;S; (make additional copies for each layer a~ required) 

PROJECT: Iriassjc Park Disposal Facility. MIB slopt, liner system 

li:\602\T ABLES\ 1'81..2 
02/14/961:56pm WPSI/(1, 

JUSTIFICATION 

FML, IHDPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 

-



----

TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
.. 

LAYER NUMBER; 5 

layer type 2 

thickness 12 in 

soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 3:l% 

maximum horizontal drainage distance 3"16 ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

l'l!OIES; (make additional copies for each layer a:> required) 

PROJECT: Iriassic Park Disposal facility. MIR slope liner system 

H:\602\ TABLES\ TBL2 
02/H/% 1:56pm WI'S tills 

JUSTIFICATION 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & seperation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

HELP default for texture 1 

Moisture content equal to field capacity. does not allow for water storage in 
lateral drainage layer. 

HELP default for texture 1 (also EPA minimum required value) 

Slope grade from cell layout drawing 

Maximum drainage length for phase 1 slope (scaled from drawings) 



------------------------------- --· -------

TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 6 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity NA 

NQIES; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. MIR slope liner system 

tl:\602\ TABLES\ TBU 
02/1~/96 1:56pm WI'S litis 

JUSTIFICATION 

FML, (t-IDPE Geomembrane) 

60 mil (typical geomembrane thickness) 

t-IELP Default texture for UDPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 7 

layer type 3 

thickness 36in 

soil texture 0 

porosity 0.445 

field capacity 0.393 

wilting point 0.445 

moisture content 0.445 

saturated hydraulic conductivity 1.0E·7cm/s 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

I r!IOitSi imake additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MTR slope liner system 

H:\602\ TABLES\ TBL2 
02/14/96 1:55pm Wl'51/tls 

JUSTIFICATION 

Compacted Clay liner 

See liner section 

HELP Default texture 26 (compacted Cll w/ a modified k value. (lab data 
indicates soil to be a Cll 

HELP default for texture 26 

HELP default for texture 26 

HELP default for texture 26 

Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

lab data indicates this permeability is possible w/ this soil. 

I 
I 
! 
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TABLE 1 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VAlUE 

CLIMATOLOGICAL DATA 

I 

city Roswell, NM 

precipitation & source of data Synthetic 
(default or synthetic) 

temperature & source of data Synthetic 

latitude 33.24 

maximum leaf area index 0 

evaporate zone depth 14 in. 

growing season start and end day 76/310 

'•·· 
LANDFILL COVER OAT A 

type of vegetative cover 0 

SCS runoff curve number 81.8 

active (uncovered) No 

% of surface runoff that drains from landfill 100% 

surface area 1 acre 

SOIL AND DESIGN DATA 

source of soil characteristics 

number of layers 12 

NQifil 

PROJECT: Triassic Park Disposal Facility. MTR floor liner System 

H:\602\ TABLES\ TBL.I 
02/H/% 1:5lt"" WI'S litis 

JUSTIFICATION 

Nearby City 

Only option for Roswell, NM 

Roswell, NM 

HELP default for Roswell, NM 

Bare Ground 

HELP default for Roswell, NM 

HELP default for Roswell, NM 

Bare Ground 

HELP model generated, Soil texture 4, 25% slope, bare ground 

Unit area, (outputs to be converted to gallons/acre/day) 

HELP defaults, useing lab data for onsite soils 

-

I 
I 

! 



----- ------ ------·-- ----

1 TABLE 1 
~ANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE JUSTIFICATION 

CLIMATOLOGICAL DATA 

city Roswell. NM Nearby City 

precipitation & source of data Synthetic Only option for Roswell, NM 
(default or synthetic) 

temperature & source of data Synthetic Roswell, NM 

1 

latitude 33.24 HELP default for Roswell, NM 

maximum leaf area index 1 Poor stand of grass 

evaporate zone depth 24 in. Maximum depth of vegetative soil 

i growing season start and end day 76/310 HELP default for Roswell, NM 

LANDFILLCOVER DATA 

type of vegetative cover 1 Poor stand of grass 

SCS runoff curve number 74.9 HELP model generated, Soil texture 4, 25% slope, poor stand of grass 

active (uncovered) No 

% of surface runoff that drains from landfill 1 00% 

surface area 1 acre Unit area, (outputs to be converted to gallons/acre/day) 
.'' .·.· ,,· . 

SOIL AND DESIGN DATA·.,, , 

source of soil characteristics HELP defaults, useing lab data for onsite soils 

number of layers 12 

NQliS.i 

PROJECT: 

H:\602\ TABLES\ TBL.I 
02/H/96 1:55pm Wl'51/tls 

Triassic Park Disposal Facilitv. MTR Slope Liner System 



---------------- ---- --

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 1 

layer type 1 

thickness 24in 

soil texture 4 

porosity 0.473 

I field capacity 0.0105 

wilting point 0.047 

I moisture content 0.0863 

saturated hydraulic conductivity 1.7E-3cm/s 

Is layer compacted? No 

slope lit lateral drainage layer) NA 

maximum horizontal drainage distance N.ll. 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NJl. 

NQIES.l (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility, MTR liner system 

1-1:\602\TABLES\TBU 
02/H/96 1:51pm WP5tllls 

JUSTIFICATION 

Vegetative soil. (Vertical percolation layer) 

See liner section 

HELP Default for a SM, llaiJ data indicates onsite soil to be a SMI 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 2 

layer type 2 

I thickness 0.2 in 

soil texture 20 

porosity 0.850 

field capacity 0.010 

wilting point 0.005 

moisture content 0.010 

saturated hydraulic conductivity 1.0E1cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) 25% 

maximum horizontal drainage distance 5~i0 ft 
(if lateral drainage layer) 

geomembrane pinhole density NJ\ 

geomembrane installation defects NJ\ 

liner installation quality NJ\ 
(if geomembrane) 

geotextile transmissivity NJ\ 

NOII;;S; (make additional copies for each layer af; required) 

PROJECT: Triassic Park Disposal Facility, MTR liner system 

H:\602\ TABLES\ TllL.2 
02/H/96 1:51pm WI'Sl/11, 

JUSTIFICATION 

Geocomposite (lateral drainage layer) 

HElP default thickness for texture 20(consistant w/ materials on the market) 

HElP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

HElP default for texture 20 

UElP default for texture 20 

HElP default for texture 20 

Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer 

HElP default for texture 20 

See cover section 

Estimate 



~--- ------------------ ~~----- ------ -~--------- ~------ ----- -------

TABLE 2 
i LANDFILL ALTERNATIVE liNER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 3 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope lit lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity NA 

NQit;S: {make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MIR floor liner system 

H:\602\ TABLES\ TBL.2 
02/14/96 I:SJpm WI'Sl/il, 

JUSTIFICATION 

FMC, {HOPE Geomembrane) 

60 mil {typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 

----



- ~ ------ -----

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LA YEA NUMBER: 4 

layer type 3 

thickness 31iin 

soil texture 0 

porosity 0.445 

field capacity 0.393 

wilting point 0.445 

moisture content 0.445 

saturated hydraulic conductivity 1.0E-7cm/s 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOTE~; (make additional copies for each layer a:; required! 

PROJECT: Triassic Park Disposal Facilitv. MTR floor liner system 

H:\602\TABl.ES\TBL.2 
02/14/96 1:53pm WPSlhls 

JUSTIFICATION 

Compacted Clay Cover 

See Cover section 

HELP Default texture 26 (compacted CLI w/ a modified k value. (lab data 
indicates soil to be a Cll 

HELP default for texture 26 

HELP default for texture 26 

HELP default for texture 26 

Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

Lab data indicates this permeability is possible w/ this soil. 

-



---

TABLE 2 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 5 

layer type 1 

thickness 24 in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1.7E-3cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NJ\ 

liner installation quality NA 
(if geomembrane) 

geotextilo transmissivity NJ\ 

NQif~ (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MTR floor liner system 

H:\602\ TABLES\ TBL.2 
02/H/96 1:51pm WP51/tls 

JUSTIFICATION 

Protective soil, (Vertical percolation layer) 

See cover section 

HELP Default for a SM. (lab data indicates onsite soil to be a SMI 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 

-



------- -------- ------------ --- ---- --- ----

TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 
I 

INPUT PARAMETER VALUE 

LAYER NUMBER: 6 

layer type 1 

thickness 1440in 

soil texture 7 

porosity 0.473 

field capacity 0.222 

wilting point 0.104 

moisture content 0.2164 

saturated hydraulic conductivity 5.2E-4cm/s 

Is layer compacted? Yos 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density Nl~ 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NJ\ 

NQIE~; (make additional copies for each layer a~; required) 

PROJECT: Irlassjc Park Disposal Facility. MIA floor liner system 

H:\602\ TABLES\ TBL.2 
02/H/96 I:SJpm WI'S !Ills 

JUSTIFICATION 

Waste, (Vertical percolation layer) 

Maximum depth 

HELP Default for a SM. typical waste generaly has a large soil constituant. 

HELP default for texture 7 

HELP default for texture 7 

HELP default for texture 7 

Based on output from yrs 6-1 0 

HELP default for texture 7 

- ---

I 



TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 7 

layer type 1 

thickness 24in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.1050 

saturated hydraulic conductivity 1.7E-3cm/s 

Is layer compacted? No 

i 
slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

I'JQIES; (make additional copies for each layer as required) 

PROJECT: Iriassjc Park Disposal Eaciljtv. MTR floor liner system 

H:\602\TABLES\TBU 
02/14/% l:S2pm Wl'Slhl. 

JUSTIFICATION 

Protective soil. (Vertical percolation layer) 

See liner section 

HELP Default for a SM, (lab data indicates onsite soil to be a SMI 

1-IELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on output from years 6-1 0 

HELP default for texture 4 
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TABLE 2 I LANDFill ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 8 

layer type 2 

thickness 12 in 

soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

i saturated hydraulic conductivity 1 .OE-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 2.:~% 

maximum horizontal drainage distance 550ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

~DIES: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MTB floor liner system 

H:\602\TABLES\TBL.l 
02/H/96 I:S2pm WI'Slllls 

JUSTIFICATION 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & separation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

HELP default for texture 1 

Based on output from years 6-1 0 

HELP default for texture 1 (also EPA minimum required value) 

Floor grade from cell layout drawing 

Maximum drainage length for phase 1 floor (scaled from drawings) 

...... -··. ·~ •• _,fli, •l • 



-- ·-

TABLE 2 

I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 9 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity NA 

l'l!QIES: (make additional copies for each layer as required) 

PROJECT: Triassic Park Pisposai Facility. MIR floor !iner system 

H:\602\ TABLES\ TBL.2 
021 H/96 I:Slpm WI'S litis 

JUSTIFICATION 

FML, IHDPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HDPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 
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TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAVER NUMBER: 10 

layer type 2 

thickness 12 in 

soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting point 0.01B 

moisture content 0.045 

saturated hydraulic conductivity 1 .OE-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 2.3% 

maximum horizontal drainage distance 550 ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NO!!:;S; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Djsposal Facility. MIA floor !iner system 

H:\602\TABLES\TBL.2 
0211~/96 1:52pm WI'S litis 

JUSTIFICATION 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & seperation layers) 

HELP Default for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

HELP default for texture 1 

Based on output from years 6-10 

HELP default for texture 1 (also EPA minimum required value) 

Floor grade from cell layout drawing 

Maximum drainage length for phase 1 floor (scaled from drawings) 

•. -· i . 

---

I 

I 

i 



TABLE 2 
,I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
i 

I 
LAYER NUMBER: 11 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity N.A 

~OIES; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal FacilitY. MIR floor liner system 

H:\602\TABI.ES\TBU 
02/H/96 1:52pm WI'S this 

JUSTIFICATION 

FML (HOPE Geomembrane) 

60 mil (typical geomembrane thickness) 

1-iELP Default texture for 1-iDPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by 1-iELP manual for good installation. 

Good installation 

I 
I 

I 

: 

I 
I 

I 

' 



--·- -·---

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAVER NUMBER: 12 

layer type 3 

thickness 36in 

soil texture 0 

porosity 0.445 

field capacity 0.393 

wilting point 0.445 

moisture content 0.445 

saturated hydraulic conductivity 1.0E-7cm/s 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

~QI!;;S; (make additional copies for each layer as required) 

PROJECT: Iriassjc Park Disposal Facility. MIR floor liner system 

H:\602\ TABLES\ TBL.2 
021141% 1:52pm WP51hls 

JUSTIFICATION 

Compacted Clay liner 

See liner section 

HELP Default texture 26 (compacted CL) w/ a modified k value. (lab data 
indicates soil to be a CLI 

HELP default for texture 26 

HELP default for texture 26 

HELP default for texture 26 

Based on outputs from years 6-1 0 

Lab data indicates this permeability is possible w/ this soil. 
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TABLE 1 

il LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

CLIMATOLOGICAL DATA 

city Roswell, NM 
i 

precipitation & source of data Synthetic 
(default or synthetic) 

temperature & source of data Synthetic 

latitude 33.24 

maximum leaf area index 0 

evaporate zone depth 14 in. 

growing season start and end day 76/310 

LANDFILL COVER DATA 

type of vegetative cover 0 

SCS runoff curve number 81.8 

active (uncovered) No 

% of surface runoff that drains from landfill 100% 

surface area 1 acre 
. . . : . 

SOIL AND DESIGN DATA ' ' ·.·. 

source of soil characteristics 

number of layers 12 

NQT.E.Sl 

PROJECT: Triassic Park Disposal Facility. MTR slope liner System 

H:\602\TABI.ES\TBL.I 
02/14/% t:SSpm WP5tlds 

JUSTIFICATION 

Nearby City 

Only option for Roswell, NM 

Roswell, NM 

HELP default for Roswell, NM 

Bare Ground 

HELP default for Roswell, NM 

HELP default for Roswell, NM 

Bare Ground 

HELP model generated, Soil texture 4, 25% slope, bare ground 

Unit area, (outputs to be converted to gallons/acre/day) 

HELP defaults, useing lab data for onsite soils 



TABLE 1 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

CLIMATOLOGICAL DATA 

city Roswell, NM 

precipitation & source of data Synthetic 
(default or synthetic) 

temperature & source of data Synthetic 

latitude 33.24 

maximum leaf area index 1 

evaporate zone depth 24 in. 

growing season start and end day 76/310 

Ll\NDFILL COVER D~TA 
type of vegetative cover 1 

SCS runoff curve number 74.9 

active (uncovered) No 

% of surface runoff that drains from landfill 100% 

surface area 1 acre 

SOil AND DESIGN DATA 

source of soil characteristics 

number of layers 12 

NQUS; 

PROJECT: Triassic Park Disposal Facility. MTR floor liner System 

H:\602\TABLES\TBL.l 
02/H/96 1:52pm WPSI!tls 

JUSTIFICATION 

Nearby City 

Only option for Roswell, NM 

Roswell. NM 

UELP default for Roswell, NM 

Poor stand of grass 

Maximum depth of vegetative soil 

HELP default for Roswell, NM 

Poor stand of grass 

HELP model generated, Soil texture 4, 25% slope, poor stand of grass 

Unit area, (outputs to be converted to gallons/acre/day) 

HELP defaults, useing lab data for onsite soils 



TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 1 

layer type 1 

thickness 24in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1.7E-3cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQI~ (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility, MTR slope Liner system 

H:\602\ TABLES\ TBL2 
02/H/96 1:56pm WP'\1/ds 

JUSTIFICATION 

Vegetative soil, {Vertical percolation layer) 

See liner section 

HELP Default for a SM. {lab data indicates onsite soil to be a SM) 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 



TABLE 2 

II LANDFILL ALTEFINATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAVER NUMBER: 2 

layer type 2 

thickness 0.2 in 

soil texture 20 

porosity 0.850 

field capacity 0.010 

wilting point 0.005 

moisture content 0.010 

saturated hydraulic conductivity 'I.OE1cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) 25% 

maximum horizontal drainage distance !i50 ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects lilA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity filA 

~QI!:;S; imake additional copies for each iayer as requiredi 

PROJECT: Triassic Park Disposal Facilitv. MTR slope liner system 

H:\602\TABI.ES\TBL.l 
02/14/% L56pm W1'5tltls 

JUSTIFICATION 

Geocompositu (latuwl draiuage layer) 

HELP default thickness for texture 20(consistant w/ materials on the market) 

HELP Default for drainage net.(conservative, ignores added capacity of 
geotextile 

HELP default for texture 20 

HELP default for texture 20 

HELP default for texture 20 

Moisture content equal to field capacity, does not allow for water storage in 
lateral drainage layer 

HELP default for texture 20 

See cover section 

Estimate 



------ ---- -----

I 

I TABLE 2 
I 

I 
LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 3 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity NA 

field capacity NA 

wilting point NA 

moisture content NA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity NA 

I'\IOIES; (make additional copies for each layer as required) 

PROJECT: Iriassjc Park Disposal Facility. MTR slope liner system 

H:\602\ TABLES\ Tlll.2 
02/14/96 1:56pm WI'S tills 

JUSTIFICATION 

FMC, (HOPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 



TABLE 2 
II LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 4 

layer type 3 

thickness 36in 

soil texture 0 

porosity 0.445 

field capacity 0.393 

wilting point 0.445 

moisture content 0.445 

saturated hydraulic conductivity 1.0E-7cm/s 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOIES; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MTR slope liner system 

H:\602\TABLES\TBL.2 
02/14/90 1:56pm WPSI/ds 

JUSTIFICATION 

Compacted Clay Cover 

See Cover section 

HELP Default texture 26 (compacted CL) w/ a modified k value. (lab data 
indicates soil to be a CL) 

HELP default for texture 26 

HELP default for texture 26 

HELP default for texture 26 

Moisture content equal to porosity, allows for imediate saturated flow (HELP 
default). 

Lab data indicates this permeability is possible w/ this soil. 

- --



TABLE 2 I LANDFILL AL TERIIIATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 
. 

LAYER NUMBER: 5 

layer type 1 

thickness 24in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.0863 

saturated hydraulic conductivity 1.7E-3cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

~on;~; (make additional copies for each layer a:> required) 

PROJECT: Triassic Park Disposal Facilitv. MTR slope liner system 

H:\602\TABLES\TBU 
02/14/96 1:56pm WI'SI/ds 

JUSTIFICATION 

Protective soil. (Vertical percolation layer) 

See cover section 

HELP Default for a SM. (lab data indicates onsite soil to be a SM) 

HELP default for texture 4 

HELP default for texture 4 

HELP default for texture 4 

Based on a avg. M.C. = 5.9% for Natural moisture contents of Silty Sands 
tested from the site. 

HELP default for texture 4 



TABLE 2 I LANDFILL ALTEflNATIVE LINER OR COVER DESIGN MODHING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 6 

layer type 'I 

thickness '1440 in 

soil texture 7 

porosity 0.473 

field capacity 0.222 

wilting point 0.104 

moisture content 0.2164 

saturated hydraulic conductivity !:i.2E-4cm/s 

Is layer compacted? Yes 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance I\IA 
(if lateral drainage layer) 

geomembrane pinhole density I\IA 

geomembrane installation defects NA 

liner installation quality I~A 

(if geomembrane) 

geotextile transmissivity lilA 

NQI~i (make additional copies for each layer as _!equiredl --

PROJECT: Triassic Park Disposal Facility. MTR slope liner system 

l-1:\602\ TABLES\ TllL.2 
02/H/96 1:56pm Wl'5tl.l> 

JUSTIFICATION 

Waste, (Vertical percolation layer) 

Maximum depth 

HELP Default for a SM, typical waste generaly has a large soil constituant. 

HELP default for texture 7 

HELP default for texture 7 

HELP default for texture 7 

Based on output from yrs 6-1 0 

HELP default for texture 7 



----------- ------- --------

TABLE 2 

I LANDFILL ALTEBNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 1 

layer type 1 

thickness 24in 

soil texture 4 

porosity 0.473 

field capacity 0.0105 

wilting point 0.047 

moisture content 0.1050 

saturated hydraulic conductivity 1. 7E-3crn/s 

Is layer compacted? No 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 1\IA 

geomembrane installation defects 1\IA 

liner installation quality 1\IA 
(if geomembrane) 

geotextile transmissivity I\IA 

I\IQII;~; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal FacilitY. MTR slope liner system 

H:\602\ TABLES\ TIIL.2 
02/14/96 1:55pm \'i'l'Slhls 

JUSTIFICATION 

Protective soil, (Vertical percolation layer) 

See liner section 

1-IELP Dufault for a SM. (lab data indicates onsite soil to be a SM) 

1-IELP default for texture 4 

I-IELP default for texture 4 

I-IELP default for texture 4 

Based on output from years 6-10 

I-IELP default for texture 4 



TABlE 2 I lANDFill AlTERNATIVE liNER OR COVER DESIGN MODEliNG INPUT PARAMETERS 

INPUT PARAMETER VAlUE 

LAYER NUMBER; 8 

layer type 2 

thickness 12 in 

soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 33% 

maximum horizontal drainage distance 316ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

· l'l!QIES: (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MIR slope liner system 

H:\602\TABLES\TBU 
02/14/96 1:56pm WI'S litis 

JUSTIFICATION 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & separation layers) 

HElP Default for a poorly graded sand, (typical drainage material). 

HElP default for texture 1 

HElP default for texture 1 

HElP default for texture 1 

Based on output from years 6-1 0 

HElP default for texture 1 (also EPA minimum required value) 

Slope grade from cell layout drawing 

Maximum drainage length for phase 1 slope (scaled from drawings) 



TABLE 2 

I lANDFill Al TEBNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAVER NUMBER: 9 

layer type 4 

thickness 0.06 in 

soil texture 35 

porosity 1\IA 

field capacity NA 

wilting point NA 

moisture content 1\IA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality :3 
(if geomembrane) 

geotextile transmissivity NA 

NOIES; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. MTR slope ljner system 

H:\602\ TABLES\ TIIL2 
02114/96 1:56pm WI'S this 

JUSTIFICATION 

FML, (HOPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HElP manual for good installation. 

Good installation 

-~ -----



f 

--- ----

TABlE 2 I lANDFill ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 1 0 

layer type 2 

thickness 12 in 

soil texture 1 

porosity 0.417 

field capacity 0.045 

wilting point 0.018 

moisture content 0.045 

saturated hydraulic conductivity 1.0E-2cm/s 

Is layer compacted? No 

slope (if lateral drainage layer) 33% 

maximum horizontal drainage distance 316ft 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NOIES; (make additional copies for each layer as required) 

PROJECT: Iriassic Park Disposal Facility. MTR slgpe liner system 

H:\602\ TABLES\ TBL.2 
02/H/96 1:56pm WPSI/th 

JUSTIFICATION 

Sand lateral drainage layer 

See liner section, (ignore geotextile cushion & separation layers) 

HELP Dt!fault for a poorly graded sand, (typical drainage material). 

HELP default for texture 1 

HELP default for texture 1 

HElP default for texture 1 

Based on output from years 6-1 0 

HELP default for texture 1 (also EPA minimum required value) 

Slope grade from cell layout drawing 

Maximum drainage length for phase 1 slope (scaled from drawings) 



------------- ----- ·-

TABLE 2 I LANDFILL ALTERNATIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 11 

layer type 4 

thickness 0.06 in 

soil texture ~15 

porosity tJA 

field capacity tJA 

wilting point rJA 

moisture content ~JA 

saturated hydraulic conductivity 2.0E-13cm/s 

Is layer compacted? NA 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance lilA 
(if lateral drainage layer) 

geomembrane pinhole density 0.5 

geomembrane installation defects 3 

liner installation quality 3 
(if geomembrane) 

geotextile transmissivity lilA 

l'l!QifS; (make additional copies for each layer us required) 

PROJECT: Triassic park Disposal Facility. MTR slone liner system 

J 1:\602\ TABLES\ TBL.2 
02/14/96 1:56pm Wl'Sl/tls 

JUSTIFICATION 

FML. (HOPE Geomembrane) 

60 mil (typical geomembrane thickness) 

HELP Default texture for HOPE geomembrane. 

HELP default for texture 35 

Typical value recommended by HELP manual. 

Typical value recommended by HELP manual for good installation. 

Good installation 



.~ 

·- ------ -- ··-------------- ----- - ----------

TABLE 2 I LANDFILL ALTERNJ\TIVE LINER OR COVER DESIGN MODELING INPUT PARAMETERS 

INPUT PARAMETER VALUE 

LAYER NUMBER: 12 

layer type 3 

thickness 36 in 

soil texture 0 

porosity 0.445 

field capacity 0.393 

wilting point 0.445 

moisture content 0.445 

saturated hydraulic conductivity 1.0E-7cm/s 

Is layer compacted? YES 

slope (if lateral drainage layer) NA 

maximum horizontal drainage distance NA 
(if lateral drainage layer) 

geomembrane pinhole density NA 

geomembrane installation defects NA 

liner installation quality NA 
(if geomembrane) 

geotextile transmissivity NA 

NQifS; (make additional copies for each layer as required) 

PROJECT: Triassic Park Disposal Facility. MTR slope liner system 

H:\602\ TABLES\ TBL.2 
02/14/96 1:56pm WPSI/ds 

JUSTIFICATION 

Compacted Clay Liner 

See liner section 

HELP Default texture 26 (compacted CL) w/ a modified k value. (lab data 
indicates soil to be a CL) 

HELP default for texture 26 

HELP default for texture 26 

HELP default for texture 26 

Based on outputs from years 6-1 0 

Lab data indicates this permeability is possible w/ this soil. 
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· Guidance Document 

for. 

Performance Demonstration for an Alternative Cover Design 
Csing the HELP -"lodeling Program Under the New y[exico 

Solid \Vaste ~Ianagement Regulations (20 Nl\11..-\.C 9.1) 

and 

Performance Demonstration for an Alternative Liner Design 
Csing the HELP ~lodeling Program Under the New yfex.ico 

Solid \V aste :\lanagement Regulations (2 0 Ni\'1..-\. C 9.1) 

Prepared by the 
New Mexico Environment Deparunent 

Solid Waste Bureau 
Permit Section 
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Performance Demonstration for an Alternative Cover Design lJ f;, lJ' 
Using the HELP L\'lodeling Program Under the New ~[e:rico 

Solid \Vaste ~lanagement Regulations (20 Ni\'L-\C 9.1) 

l. Existing Solid Waste Landfills w1thout a Liner System: 

. . 
A orescriotive landfill~ svstem must in accordance with·Seetion. 502.A l consist of an 
inEltratio~ layer comprised oi a minimum of 18 inches at• eanher; material '),i:..1 the required 
hydn.ulic ~onductivity (K) and a minimum of 6 inches of soil. that is capable cf illstaining native 
plant grov."th as an erosion l.ayer (Figure l} The cover component of 18 inc::es of emhen · 
material mus• be equivalent :o the least hydraulically ~oriductive natural subsoiis or a saturated 
hydraulic conductivity of no greater than 1 X 10~1 em/sec. For example, ifthe hydraulic 
conduc.:iviry of the narural subsoils is t x 1 o..o em/sec, then the K of the infiltation layer material 
must be equivalent to these soils. If the hydraulic conductivity of the natural subsoils is greater 
than 1 x ta·' em/sec (e.g., 1 x l o~ em/sec), the K of the infiltration-layer material must equate to 
the 1 x 10·' em/sec requirement. 

If :he iruilr:-ation layer mee<:s rhe minimum hydraulic conductivity of 1 x 10·~ c~Jsec or that of the 
natural illbsoils and che rn.in.imum 18 inch condition then a HELP Model simulation is not 
required. If m alternative ~over design is proposed, it must achieve an equivalent reduction in 
infiltration as :he iruiltration layer specified in Section 502 . .-\. l.a. Therefore, a HELP ~(ode!. 
simulation is required co demonstrate that the design of such a cover provides equivalent 
reduc.:ion in infiltration as the ?rescriptive cover design. If the natural subsoils have a hydraulic 
conduc.:iviry of less than l x 10·~ em/sec (e.g., 1 x: 10..., em/sec), then the cove!" :nust achieve 
equivalent reduction in iruiitration as that of the prescriptive cover but with an 13 inch infiltration 
layer '"'ith a hydraulic conductivity of 1 x 10..., em/sec. 

Presnptive Cover System 

6 inch Erosion/Vegetative Layer 

18 inch (K = 1 x 10E-5 or less) Layer 

Figure 1. Prescriptive Cover System 

A demonstration of equivalent reduction in infiltration is determined by using the EPA HELP 
ModeL The HELP Model simulations need to compare the prescriptive cover and the alternative 
cover design (Figure 2). The simulation for the prescriptive cover must include the erosion, 
infiltration and intermediate layers. The alternative cover design simulation includes the 

·~ 
1 
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intermediate and alternative cover layers. The two designs are to be simulated for years 1 through 
5 with vegetation during the post-closure care period to demonstrate equivalency. Precipitatio~ 
evapotranspiratio~ temperature, and solar radiation data must be site specific and identical for 

· both alternative and prescriptive cover designs simulations. Provide justification for all input 
parameters in the model utilizing the attached forms. Demonstrate the relationship of the 
characteri~Jcs of on-site or ether sources of soil proposed for the constru~..ion of cover or liner 
and the parameter values in the model. It is anticipated that the entire area of the landfill or cell 
will be modelled. 

Prescriptive Fma.t Cover 
Section 502 . .-\. 1 

Altc:marive Cover Systcn 
Section 502 . .-\.2 

F
. .., 
tgure -· 

For example. ;:omparing the presc~ptive cover of 
1) 6 inches of topsoil 
2) 13 inches of compacted soil (K = 5 x 1 o..o~ to meet natural subsoils K = 5 x 1 o..o) 

'I.Vith a orocosed alternative cover svstem of . . . 
l) 6 inches of topsoils 
2) 30 inches of compacted (K = 1 x 10"5

) 

3) 12 inches of uncomoacted intermediate cover 

2. New Solid Waste Landfills: 

A.s in the above case, the cover for the proposed landfill with a the prescriptive or alternative liner 
must achieve the equivalent protection as the liner. If an alternative final cover is proposed for 
the landfill, then a demonstration must be submitted to the Bureau for approval pursuant to 
Section 502.A.2.a. It must be determined by this demonstration that the proposed final cover 
design includes an infiltration layer that achieves an equivalent reduction in infiltration as the 
bottom liner (Figure 3). A HELP Model simulation comparison is acceptable for this 
demonstration for a 5 year period with vegetation. Precipitatio~ evapotranspiratio~ temperature, 
and solar radiation data must be site specific and identical for both liner and cover design 
simulations. Provide justification for all input parameters in the model utilizing the attached 
forms. Demonstrate the relationship of the characteristics of on-site or other sources of soil 
proposed for the construction of cover or liner and the parameter values in the model. It is 
anticipated that the entire area of the landfill or cell will be modelled. 

2 
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For example, the comparison must include a HELP Model simulation for the liner and the 
proposed final cover systems as below. 

The simulation for an alternative liner system* could include: 
1) the drainage/protective layer of the liner w-ith leachate collection system, 
2) the 60-mil HDPE BtU., 
3) tie 0.2 inch (K = 2 x 10·~ GCL (geosynthetic clay liner), 

~±'1 .t:a:6 inches of compacted in situ soil used as the prepared subgr::.de, md 
5) w-ith the solid waste ceil open and no runoff 

• .-\ny alternative tiner system must meet the demonstration as desc::bed in the 
"Performance Demonstration For .-\n .-\lternative ~Design Using The HELP Modeling 
Program Under the New Mexico Solid Waste ~fanagement Regulations (20 ~iiYlAC 9.1)." 

A liner system is compared w-ith a HELP Model simulation for a proposed fula.l cover: 

11.1':919, 

1) 18 inches uncompacted material ( 6 inches of topsoil w-ith poor gr3..5s and 12 inches of 
uncompacted soil), 

2) the 0.2 inch GCL (K = 2 x 10·~, 
3) 12 inches of intermediate cover (6 inches of compacted soil and 5 :nches of 

uncompacted soil), and 
4) •;.,irh the solid waste cell closed and final placement of the cover to include runoff 

Pn:sa:iptive or 
Altanative Fmal Cover 

Presriptive Liner System 

Figure 3. 

Prescriptive (Fig. 4) or 
Altanarive Liner System 

24 inch Drainage Layer 

60-mil HDPE or 40-rnil PVC Thll. 

24 inch (K = l x l OE-7) Clay Layer 

Figure 4. 

3 
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Performance Demonstration for an Alternative Liner Design 
Using the HELP ~fodeling Program Under the New )fexico 

Solid \Vaste ~fanagement Regulations (20 NL\'L\C 9.1) 

1. Section 306 . .-\.2 of the regulations requires the design of the alternative ~ must provide 
equivalent protection as the composite~ defined in Section 306.A.l. Two computer mode!ing 
analyses must be petformed- an analysis of the composite liner specified in Section 306.A 1 and 
an analysis of the proposed alternative liner as specified in Section 306.A.2. E::;uivalent 
proteC::on ~ust be demonstrated through a comparison of the performance of :he Section 
306 .. --\.: alte~ative liner v.ith the performance of Section 306.A. 1 composio:e ~iner (Figure 5) . 

Prescriptive Liner System 
Section 306 . ..\. 1 

.Alte:mstive Liner System 
&ction 306 . ..\.2 

Figure 5. 

2. Provide justiilcation for all input parameters in the model utilizing the am.cb.ed forms. 
Demonsrrate me relationship of the characteristics of on-site or other sources of S()il proposed for 
the construC::on and operation of the landfill and the parameter values used ~ 'Che model. Show 
justification :Or the soil and waste moisture content parameters as well as geomembrane liner data 
and stor.n water runoff frac-..ion. 

3. Simulate acrual design conditions and operational development of the lancifiil as closely as 
possibie by doi11g a succession of modei simulations. This succession must anemp1: to simulate 
moisture conditions in the landfill as closely as possible. To aid in accomplishing this, each 
successive computer simulation must use the previous simulation's moisture content output as the 
input for the fuUowing simulation. Describe the design approach modelled. 

llnMS 

3. l Initial simulation of the open landfill at start-up when landfill has linle to no waste. 
The time period should extend for the anticipated duration of this condition, a minimum of 
one year and a probable maximum of five years. 

3.2 A succeeding simulation to model conditions of the partially full landfill for some 
anticipated time period, most probably five years. This would incorporate daily cover and 
intermediate cover. 

3.3. Perform subsequent computer simulations to model the landfill in the closed 
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condition for the duration of the entire post-Closure care period. 
15 7; u ,, 

u 
3.3 .l Model bare ground for the time period expected until vegetation becomes 
established. 
3 J .2 Model the vegetated condition for the remainder of the post--closure care 
period. 

4. Compliance with the regulatory requirement of not exceeding a 12 inch hydraulic head on the 
bottom liner must be demonstrated. Consequently, the area m9deled must :ncorporated, at a 
minim~ one leachate collection "watershed" in order to simulate the leachate drainage distance. 
It is anticipated that the entire area of the landfill or cell will be modelled. 

5. If there is no infiltration through the alternative liner system for the simularion(s), then these 
HELP ~fodel simulation(s) will serve to demonstrate the concentration values listed in Section 
1110 (Appendix K, EIB/S\V'IVfR.-4) will not be exceeded in the uppermost aquifer or the relative 
point of compliance. 

llmi9S 5 


