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1.0 INTRODUCTION

The Goose Haven Reservoir Expansion project has the potential to impact
groundwater elevations in the vicinity of the site do to the construction of low
permeability compacted clay liners designed to store water rights for the City of
Lafayette. This study utilizes a groundwater mode as a predictive tool to
determine potential impacts to groundwater levels as well as quantify the efficacy
of existing and proposed subsurface drains. A previous groundwater modeling
study was developed by CTL Thompson in 2010 (Groundwater Response Study
Goose Haven Reservoir Complex Expansion Goose Haven Reservoir No.2
Lafayette, Colorado) however the files were not available from CTL. This study
supersedes the 2010 study and accounts for the cumulative potential effects of
Cells 2 and 2A. It also utilizes more offsite data and presents a calibrated.

The model has been developed through application of 3d surface modeling in
Autodesk Civil 3d and the Modflow 2005 Graphical User Interface (GUI) software
Aquaveo VMS 10.6.1. (VMS)

Although the model encompasses the entire site and beyond, the primary focus
is on the addition of Cell 2A, which is the subject of the currently pending
approval of the Amendment 2 of DRMS Permit #M2010-M071.

Standard engineering practices have been used in preparation of this study and
all best available data sources have been utilized.
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2.0 MODEL PURPOSE AND DESIGN

The objective of this model is to predict ground water levels and flow rates in the
alluvium and water bearing surficial sediments around the Goose Haven
reservoirs. Within that objective, the model is also used to predict increased
water level elevations due to construction of compacted clay liners (liners). The
model is then used to simulate drains just up-gradient of the liners and quantify
drain flows necessary to mitigate groundwater mounding. Sizing of the drain and
resulting capacity is then based on the cell by cell and cumulative flow terms of
the drain simulation in the model and the layer zone budgets.

The model is used to simulate water table conditions before and after mining and
reclamation operations. To accomplish this, a steady-state single layer model
that is convertible from confined to unconfined conditions is used. The pre-mining
condition is simulated and calibrated to observed water table elevations (heads).
Calibration is achieved by varying hydraulic conductivity values and running the
model in an iterative fashion until the solution converges close to the observed
heads.

To simulate the effect of the perimeter drains, the MODFLOW drain package is
used. The existing and proposed reservoirs are modeled as horizontal flow
barriers with elevations of the reservoir stages and conductance equal to the
compacted clay liner design criteria.

2.1. MODEL DISCRETIZATION AND METHODS

The finite difference grid measures 7000ft in the X direction and 4600ft in the Y
direction. The grid is oriented North-South with no rotation. The Grid cell size is
set to 50ft. The model consists of one hydro-stratigraphic unit with variable zones
of hydraulic conductivity including silty sand, clayey silt and dirty slightly
indurated gravel. Top and bottom elevations are based on test hole data and
resultant TINs developed in Autodesk Civil 3d. The tins were developed based
on onsite data from boring conducted by CTL Thompson (Geotechnical
Investigation Goose Haven Reservoir Complex Expansion Goose Haven
Reservoir No. 2, Lafayette CO, March 10, 2010) and well logs from the DWR
Colorado Decision Support System (CDSS). Areal locations of the test holes and
DWR wells are shown in GW-1. The TINs were sampled at node centers and
exported to the VMS GUI which converts to formatted input for MODFLOW.

2.2. LOCAL GROUNDWATER AQUIFERS

The general physiographic setting can be described as the southern flank of the
Boulder Creek Valley alluvial aquifer. Cells 2 and 2A occur at the southern
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boundary of the alluvial aquifer. The underlying bedrock is the Fox Hills/ Laramie
Formation composed of weathered claystone, indurated claystone interbedded
with sandstone.

The Boulder creek valley alluvial aquifer is tributary to Boulder Creek and is
composed of alluvial sand and gravel with an average thickness of 4-15ft. The
water table varies seasonally with local irrigation contributing to enhanced
recharge and higher water tables during the irrigation season. The gravel layer
becomes thinner at the south margin of the valley and the southern boundary.
The reservoir complex generally coincides with the southern Boundary of the
Boulder Creek alluvial valley. The aquifer to the south of Cell 2A varies in
thickness from 4ft to 10ft and is composed of aeolian silts and lacustrine clays. A
thicker layer of water bearing sediment occurs in a paleochannel in what is
known as the Bullhead Gulch drainage. This gulch trends north-north east and
has a higher transmissivity up gradient of Cells 2 and 3.
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2.3. PRE-MINING MODEL INPUT PARAMETERS
2.3.1. Hydraulic Conductivities

Hydraulic conductivity for the gravel aquifer was set to 50 ft/day. This value is
lower than a typical value for sand and gravel due to the fact the gravel is
somewhat indurated (cemented). This area of the alluvial aquifer appears to be
an upper older terrace which would explain the degree of cementation. The area
due south the Cell 2 A was assigned a hydraulic conductivity of 12 ft/day based
on onsite well logs to the south as well as DWR well logs along Isabell Road to
the south. The area of Bullhead Gulch was assigned a hydraulic conductivity of
10ft/day. East of Bullhead Gulch the value was set to 12 ft/day. The hydraulic
conductivity zones as shown in GW-1.

2.3.2. Boundary Conditions

The model domain was created to be large enough so to allow for the use of
constant head boundaries based on water table elevation data or interpolated
data in the absence of data points. Regarding interpolated data, boundary head
elevations were interpolated to follow the general principle of groundwater flow,
which is that that surficial groundwater follows the contour of the land. As such if
the general understanding of the area is that the water table occurs at about -6ft
from the surface (based on DWR wells, see Appendix A) then the water table
was set at approximately 6ft below the ground. Similar methods were used for
depth to bedrock elevations near the model boundary. The existing Reservoirs
(Cell 1 & Cell 3) were modeled as horizontal flow boundaries with elevations set
at normal pool elevations and conductance set to .001 ft/day.

2.3.3. Sinks and Sources

Aside from the sinks and sources inherent to the constant head boundary
conditions, sources for the pre-mining simulation include recharge from the
irrigated land to the south. Recharge rates were determined using results from
local consumptive use models used for similar crop types in support of
engineering reports prepared by WI for district 6 water rights court cases. Flood
irrigation is assumed to be 50% irrigation efficiency. Of the water not consumed
by crops, 50% is surface runoff and 50% deep percolation. The calculated deep
percolation is what was applied as recharge. Since a Transient Model was not
used, the irrigation season recharge was distributed throughout the calendar year
to yield a ft/day value of .003 ft/day. Fields to the south and east of Cell 2A utilize
sprinkler irrigation which was assigned an irrigation efficiency of 90% with deep
percolation values determined in a similar fashion as flood.
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2.4. PRE-MINING MODFLOW SIMULATIONS AND CALIBRATION

The model was run in VMS utilizing only Horizontal Barrier and Recharge
optional packages. The initial K values were varied to arrive at a calibrated
solution that most closely matched the onsite baseline piezometer data from
June 30, 2009 in the letter to Michael Cunningham dated March 31, 2011 from
Aaron Asquith Re: Goose Haven Reservoir No. 2; DRMS File No. M-2010-071
Groundwater Monitoring and Mitigation Plan. It should be noted that in general
the calibration was within +- 1-2 feet which is within the seasonal variability of the
water table. As a conservative approach, the error was chosen to be on the
higher side. The reasoning being that mitigation of more water in the system
when considering the reclamation condition would likewise be a conservative
approach. MODFLOW output for the pre-mining condition has been plotted in
Sheet GW-1.

2.5. RECLAMATION MODFLOW INPUT AND SIMULATIONS

The reclamation condition model took the calibrated pre-mining model and added
horizontal flow barriers for Cells 2 and 2A. The MODFLOW drain package was
added to simulate an as built perimeter drain south of Cell 2A and a previously
engineered perimeter drain specified in the report prepared by CTL Thompson
and titled Groundwater Response Study Goose Haven Reservoir Complex
Expansion Goose Haven Reservoir No. 2 Lafayette, Colorado (9/8/2010).

2.5.1. Perimeter Drain Design and MODFLOW Parameters

The as-built perimeter drain design is given in the Exhibit G materials previously
submitted to the DRMS. The 6” perforated PVC drain pipe is calculated to have a
total flow capacity of 1 c.f.s. over the length of the drain. The unit inflow capacity
of 0.06 c.f.s. per ft. The inflow capacity exceeds the hydraulic conductivity of the
drain filter pack material and as such the drain conductance parameter is
calculated as follows:

C=(K*L*W)/M

where:
K=Hydraulic Conductivity of drain filter [I/t]= 300ft/day
L=Length of boundary drain cell [I] = 50 ft *
W=width of drain boundary filter pack [I] = 3ft
M=thickness of drain boundary filter pack [I] = 1.5ft
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*VMS computes the length of the Cell, therefore this term is omitted from
the parameter

C= (200ft/day*3ft)/1.5ft=400ft2/day

Drain conductance was set to 300ft?/day as a conservative estimate. It should
be noted drain flow was unaffected by conductance values greater than 150
ft?/day, which indicates the aquifer hydraulic conductivity and head are the
limiting parameters to drain flow.

2.6. Reclamation Model Output

The reclamation model output head elevations are plotted in GW-2 and GW-3.
GW-2 shows the model output contours and GW-3 shows the delta between the
Pre-mining condition and the reclamation condition. The model output sink zone
budget for the drain as built upgradient of Cell 2A is 0.16 c.f.s. The sink zone
budget for the CTL designed drain is .04 c.f.s.
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3.0 DISCUSSION AND CONCLUSIONS

A groundwater model has been developed based on detailed onsite information
and data gathered from DWR CDSS for bedrock elevations, surficial sediment
type and groundwater elevations from older well logs. Data has been interpolated
based on general principals of groundwater flow and trends in the local hydro
stratigraphic geometries and water bearing stratigraphy. It is important to note
that the majority of the water wells to the south of Cell 2A have been completed
in non-tributary aquifers deep in the Laramie Fox-Hills bedrock aquifer (those
wells were not used for water levels). The surficial aquifer south of the site which
recharges the area occupied by the Goose Haven Reservoir Complex, is
composed of fine grain sediment with low transmissivity with areas of bedrock
near the surface.

For the area south of Cell 2A, the reclamation condition model included
simulation of the drain, which was calibrated to approximate observed flow. The
drain was observed to flow at approximately .25 c.f.s. during the peak of the 2022
irrigation season. The model predicted the drain to flow approximately 0.16 c.f.s.
It should be noted that the gravity design flow for the drain pipe previously
submitted to the DWR in Exhibit G, is 1 c.f.s.

The model output delta contours shown in GW-3 predicts some minor increase in
water table elevations and minor depressions as well, however generally predicts
a zero rise in offsite groundwater elevations. The variable behavior of the model
in this area can be attributed to the variable nature of bedrock elevations and low
transmissivity of the stratigraphy in this area.

To the East of the Reservoir complex, the model predicts a slight increase in
water table elevations of ~ 0.5ft near the eastern boundary of the Windsor
Grollman Residence and a lowering of water table elevations of up to ~ 2ft at the
Schneider property. Since these properties do not have water wells, these
predicted water levels are not expected to have any affect. Furthermore, the City
has executed structure agreements with both of these land owners.

The model predicts a shadowing effect down gradient and north of the reservoir
complex. Since the affected lands are permanently in a conservation easement
and owned by Boulder County, lowering of the water table in that area will not
affect the preservation of agricultural land use in that area. There are no wells on
this property.

As an added measure of protection, the City will agree to construct 3 additional
piezometers (P-11, P-12 & P-13) in the areas shown in GW-3 which will be
monitored on the same schedule as the existing monitoring plan.
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S CJAL?F)(“THI‘(:‘!\? 11;‘}.);.)“} 4 o -”l;l::’
Forye L Length of Test . . Two hours . _
’ , Sustained Yield {Metered) 60+ GPM e _
TOTAL DEPTH . 2407
IWMW VVVVVV Use additional pages necessary to complete log. N Final Pumping Water Level . 240' .

a ik



Ground Elavaflon_m Q_L__ e {iF kn0wn)
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FEET

T
FEET

e,

TYPE OF MATEEIAL

REMARKS
{such as Cementlng,

\ Ffa',cklng, Shut off, wte) | v

Bearing
Formation

. 'lpdl'ca're-
Water

Indicate
Perforated:
Casing
Location

g

H

b,

0

&
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-

£

-

Z4 & .Jcmaf-»d-ﬁn
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i t

This well was drilled under my suparvision and the above information is true
knowledge and belief.

- T —
(f mora space & required ve additlonsl shest)

WELL DRILLER'S STATEMENT

Da'ted_lmﬁii_, 19[,1} |

and correct fo the baesf of my




g

'fine clay-like sand

Use a‘adq_:li.te,iqr)_éill paper if NECessary 1o thnplﬁte log. '

13744°F WELL LOG ARPENDIX-A
‘ - . Water .
From To ( Type of Material ‘ Loc,
0 9 | “brown clay

State of CuloraddCﬂuntyc;f‘ Arapahoe . } s8
Subscribed and swer.to efars Me this 6th
My Commission epires..——o By Conmlslon axglies Dad—g,

e

' . ' i h'1 .
© WELL DATA o
- R gl
. _ Nl
- Type Drilling.__reverse\rdtary o "ot
———r *“t" .
HOLE DIAMETER: RPN
% in, from__0 fr. to_°47  fr.
in,  from ft. to _ft, .
in. from ft to . ft.

CASING RECORD
Plain Casing

Size2d , kindsteel from__ | ft. to_27  ft,
S,iza_, kind, | from fr. to__ ft.
Size__, kind from ft. to ft..

A . Perforated Caging

Size24 kind_steel from 27 . to_ 47 f1.

Size—., kind from ft. to. ft.
Size—_. kind from ft to ft.
GROUTING RECORD ‘
Material puddled <lay
Intervals — 0-10
Flacement Method
R 1 PACK R ‘ RD
Size_ Pe8 Interval |0'47
TEST DATA . ‘
Date Tested. Juna 25‘: 1969
Type of Pump___turbine ' i .

* Length o Tast_{ive bours oo Jo Aol
Constant Yield__52 GPM ‘f“ LT
Drawdown_. 1g* - g" ;:“ S r.'m ,\é

SR wARE

says: he is the driller of the well Mram

- described; he has read the statement made’ haréun;

» and the same. is. frue
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WELL LOG . APPENDIX A

From | To Type of Material ] v\ltitcer B

o1 Clowy Rocko |
Ja 1S R ok, ~ o
50|35 Aeghtalak
35|36 | dandy Lhale
3u|$0| ek “
o lst oy phode
n3 |ps|  Aand b
75 92 Bt _shaky \

94
9

T4
{00

Use additional paper if necessary to complete log.

State of Colorado, County of
Subscribed and sworn to before me this

My Commission expires

} ss

~ Size

WELL DATA_

Type Driuing_@@&%«’
HOLFE DlAM_Ef ER;
___L__in.
Min.

from d ft. . to 13 ft.
from__g__ft. to / 0 ft.

in.  from__ fl. to ft.
SR R
CASING RECORD Lo 3o AN

Plain Casing

Slze_(Q kmdPLAST Eom 0 i 13 fto
Size___, kind__- . _from ft. to ft.
AV -
... Size__, kindz from . ft. to_u- ft.
N B R

Parforated Casing

Sizei%'kiﬁﬂﬂffam 23 ¢ w00 «

Size__, kind from ft. to ft.

Size._, kind from—_ ft. to ft.
Sl

GROUTING RECORD e

Maten‘ai

_tqnérvglg

Placement Methodwﬁ&m%

GRAVEL PACK RECORD

Intervat

TEST DATA

Date Tested 9W ‘ ‘4 7 0

Type of Pump

Length of Test_z_-J'U"/-‘

Constant Yield 5-

Drawdown_ﬂ#’

WELL DRILLERS STATEMENT

The undersigned, being duly sworn, deposes and
says; he, 1s the driller of the well hereon
descnbeEI’ 'he has read the _tatement made hereon;
knows the content therepf vand the same is true
of his own knowledge.

7
License No. 2—

day of

19

, 19

Notary Public’



L

ABEENIY fisTorY

33416

WELL DATA
Date Started_______ April 15, 1968

WELL LOG

Ground Elevation

Type Drilling Rotary Date Completed April 20, 1948
Water Hole Diameter:
From| To Type of Material Loc. | Perf. 9 in. from Q_ ft. to___55 _ ft.
0 12‘4 ' Sandy cleay ¢ _l_ﬂﬁm.: grom —55-—-? to__267 ;t:
14 43 Br. & Yellow sandstone in. from t.to—
4 53 Grey’ to :
5;’ 2e - -s:f,z,:?c:d' ne CASING RECORD  packer set 58'
55 62 Gr. sandstone & sandy clay Cemented from?f:éoézg?nz
62 ) Shale . . Y O o
65 gﬁ' Sendstone Size & S5/&indatesl from __Q ft. tozé.?_ ft.
84 9C Shale & zand stks. . .
90 | 105 Sandetone Size___, kind from ft. to—___ ft.
105 | 115  Shale o :
12164 12¢6 Sandrock Perforated Casing
12 157 Sandstone X X Size6 5/8kindsteelfrom 131 267
157 | 163  Sandrock ° LS L
163 | 22¢ Sandstone x x . .
220 | 221 Shale Size___, kind from ft. to ft.
224 | 267 Sandstone X X = .
267 Sandrock. Size_, kind from ft. to ft.
TEST DATA
- Date Tested—Aprdl 20, 1968 =
o Type of Pump__Baler
Length of Test__4 brs.
Constant Yield %
Drawdown___to 85'
B PUMP DATA (To be filled in)
Type of Pump._____Not installad
Outlét Size
Driven by _
Horsepower

Use additional paper if necessary to complete

log and attach. ) f

DEPTE T0 WALER .~ 5
:w !"b i mm— Ly 1
WELL DRILLERS STATEMENT 267

8s . T

Kenneth L. Rutt being duly sworn, deposes and
he is the driller of the above described well; he has read t}|e ahove map and statefm]ant lm,ows the
own knowledge. i

r —

{

= License No.__9. =

State of Colorado )
County of )

says:
content thereof, and the same is true of his

Subscribed and sworn to before me this day of , 19

My Commission expires , 19

Notary Public

FORM TO BE MADE OUT IN QUADRUPLICATE:

Original WHITE (both sides) & Triplicate GREEN Copy must be filed with the State Engineer within 30-days after well is completed.
Duplicate PINK copy is for the Owner & YELLOW copy for the Driller. WHITE FORM MUST BE AN ORIGINAL COPY ON BOTH
SIDES AND SIGNED.




wn.,,zs._}s | APPENDIX A RECE\VED \-

T ! COLORADO DIVISION OF WATER RESOURCEgANZ'? 1988
TYPE OR .
818 Centennial Bldg., 1313 Sherman St.
PRINT IN BLAGK INK. ' illlﬂ
COPY OF ACCEPTED Denver, Colorado 80203 Iﬂ“
STATEMENT MAILED
oN REQUEST. STATE OF COLORADOQ AFMWT
SS.
COUNTY OF Boulder
STATEMENT OF BENEFICIAL USE OF GROUND WATER
AMENDMENT OF EXISTING RECORD
—X LATE REGISTRATION I 5045€
}
PERMIT NUMBER LOCATION QF WELL
THE AFFIANT(S) _The Bixler Company County Boulder
whose mailing % Leroy Overfelt
address 15 5605 North 115th \'SE Violwhe _ ~ NW 4, Secr-on_z_l___
City Longmont, CO( 80501 Twe. 1 N Reg. 69 W _ . 6fh Pw
atarve} iztm) IN QR 51 [ ar wi

being duly sworn upon oath, deposes and says that he (they) is (ore) the owner(s) of the well described hereon; the well is

. . . N . v
located as described above, at distances of “2490 feet from the _North section lineond __2110 feet from the

[NOATH O% 3DUTH]
~

West section line; water from this well was first applied to o beneficial use for the purpose(s) described herein on the 1
LLASY OF wiyTh

. . . Y .
™~ day of July , 19 38 ; the maximum sustained pumping rate of the well is _15  gallons per minute, the pumping

S
rate claimed hereby is _ 15 gollons per minute; the total depth of the well is 16 feet; the average annual amount

~ ;
of woter to be diverted is 1 ocre-feet; for which claim is hereby mode for :_Q_Q_mestic

purpase(s); the legal description of the land on which the woter from this well is used s

SEL of the NWi Sec 21 T iN. R AOW of which

21 acres are irrigated ond which is illustroted on the map on the reverse side of this form; that this well was completed in
compliance with the permit approved therefor; this stotement of beneficial use of ground water is filed in complionce with law; he
{they) hos (have) reod the statements mode hereon; knows the content thereof; and that the some ore true of his (their) knowledge.

(COMPLETE REVERSE SIDE OF THIS FORM)
34302 A

Subscribed and sw e Q FOR OFFICE USE ONLY
to before me on thi & day of [N .19 _ai‘))
[WR Coutr Cose No.
My Commission yes: q‘%‘o -9 |
L4 aL) Prior. Mo, Doy Yr
w/ HOVrET PusLl Div. / Cry. d 7
ACCEPTED FOR FILING BY THE STATE ENGINEER OF COLORADO
PURSUANT TO THE FOLLOWING CONDITIONS: Sec. %, . v

1) IN ACCORDANCE WITH CRS 37-92-602(5) FOR HISTORIC USE AS
Holtatss BELOW AND DESCRIBED IN CaS &7—92—-602(1)(b). T

A WELL PRODUCING 15 G.P.M. OR LESS AND FO st ﬁ_é_ osin ____ Man Dis
H&US EHOLD PURPOSBS INSIDB ONE SINGLE FMILgsggsLLlfrngI'ﬁgY ° ° ven
Paomcnogﬁ WATERI or Domzs'rlc ANIMALS

AND POULTRY,
AND IGATION OF FEE
HOME GARDENS AND LAWHS G‘g 5 0 SQUARE T o’

FEB 05 1988 Sﬁ_d Ao \S@J&E\E@@’@&
DATE SW}ENEER Y




o

STARPENIDLORDO
DIVISION OF WATER RESOURGES %E@ ﬁ“W@tﬂj
OFFICE OF THE STATE ENGINEER T
‘ & - DEC291%68
Registered - MAP AND STATEMENT FOR WATER WELL FILING TREBNR m‘{% 5.
‘ - - o R P .
. . PERMIT NUMBER __/ 33X3-F ;l;/ , HEINERS
STATE OF COLORADO ) I Y WELL LOCATION O
88 ‘ -
conyor Bevi DER ) BevipeR County
Know all men by thege pregents: That the undermgned S W ¥ of /V ”/ Y, sec, g ol
Rey E. GRAHAM | LT AN g LT W Cﬂﬂ“—P,M_
claimant(s), whose address is_{& $05 _Zm belle T4 INDICATE WELL LOCATION ON DIAGRAM

Clty L_a'tﬁcfuf &77{3 ) (L::K;rmcé, gaost .states:

Clalmant(s) is (are) the owner(s} of the wall described hereon; the

total number of acres of land irrigated from this wehl |a/-5-

P a4
~ work was commenced on this:well by actual construction_m ks m ;
‘ ‘ k] th =
day of IO & eanper 1967 - 8
the yield from gaid well i5_ "yﬂ {gpm}, for

Ly __f__, .
which claim is heraby made for J-T"T-/&?Q fory pUrposes;

that the average annual -amount of water to be diverted is

A8”  ocrofeet: and that the aforementioned  WELL SHALL BE LOCATED WITH REFERENCE TO
| GOVERNMENT SURVEY CORNERS OR MONUMENTS,
OR SECTION LINES BY DISTANCE AND BEARING,

compliance with the law, ':26" a2, ft. from A/&)"’ﬁ&___ section line,

| {North or South)
/Fm/dl _,,k%ﬂ,y&—zzm — ‘ \ ?A‘:ﬁfm Wer 57 contion fine.

. . gtatements are made and this map and statement are filed in

Clalma . e -—
$u %:Z:: before me on this er, (:.o;"‘ - day of ' {East or West)
ﬁﬂzm\_ N 19 45:":? : Ground Water Basin Beoipre R VA LLEY

My commission expires e 3, 1975 Water Management , ,

et G . District Seulhhern Distyiet

e

Notry Public ” WELL DATA Domestic wells may be located by the fol lowing:
Date Completed el ? _ LOT ., BLOCK
Static Water Leveldt 5(’/_) "Ff‘ - \ﬁ.‘ # SUBDIVISION
Total Depth 15 # FILING #

ACCEPCEED FDR FILTNG IN THE OFFICE OF THE STATE ENGINEER OF COLORADQ ON THIS
iz _DAY OF .19

: il.'

-

State Engineer

FOHM TO BE IVIAL'J-I;:r GIE-T tN QUADRUPLICATE WHITE FORM MUST BE AN ORIGINAL COPY ON BOTH SIDES AND SIGNED.
WHITE copy & GREEN ‘copy must be filed with the State Engineer within 30 days after well is completed; PINK copy

“is for the Owner & YELLOW copy is for the Driller,




e _— : oAl el

WELL LOG WELL DATA 5 e - 1

Erom | To " Type of Material B 1 diog, Type‘DriHing;I)u A é‘; wh“\' - r e-'ﬁhm ‘
o ‘7,;;7 Sand L oav 7t | HOLE DIAMETER; -
‘ ‘ ‘ ‘ ' " ) ‘
,71 ,oﬂp \S?ﬂﬂ ‘ &Tﬂuﬁ-/"i-\ CE e S \ . 249 in. from—ﬁft. tow.cﬂft.

, " .
_ig_min . fmmgg_ft. tol_ié:_ft.

in. from—ft. to__ ft.

10" |1 SET C-lqg L oa™n_
RN

‘.}'\ '._ 'f‘!-_ . "» F P CAS'NG RECDRD _:71 il R L SO
Plain Casing

| | - #" inaCore_trom.. O S g
el Ve R ',.k"‘d By o= *Pﬁ\—‘s',t T
' . T 4_8,_ kindCome, from _._,SF'_- ft. to.: & ft.
B R . W 2 R N . —= |

A \
: |
{8ize ___, K nd;: fru :
Shal A SICAITERS A CH) hﬁ S8 by i
_ _ ot e mn ) e e N o perforated Cagin ' T
g Sizeﬂ kindaﬂ“c-from i nc.‘-? ft. to ;G — 32 ft.
L . .
AV b ~ Size—., kind from_____ft. to___ - ft,.
N Size—, kind __from fro-- 0o f1.
ol A
GHDUTING HECORD
W Material ;E e
| ttervalecae
Placefment Method
GRAVEL PACK RECORD -
— _
Coy St “L}C):_d.s.ﬁlbetp
Size i = It Intervalq}*”““‘-{ A sk
| az- 74t e z.rf%,,?
BRSNS RS ‘|  JIestpata | |
2 o )
- L Date Tegted b, w‘? _
ey o L : T
o BN A '."@f‘_—.‘q £t S o TType of Pump. ‘f-‘ﬁ *‘?7‘ f“?ﬂ/ -

| 1 - 0 Mength of. Test. _ f f?e b ‘ -
Y ,.Tl \ﬁ'-'\'*‘{ Al ;\r‘_fs;':_,"“'.' o r e Constant Yiald, 3 ‘3 ﬂ 2N ‘ J

,1 e 4
LB wd mmw L1 EL? v ‘-f @ e 5
© WELL DRILLERS STATEMENT

The undersigned, being duly sworn, deposes and
says: be is the.driller,of the well hereon
described; “he has read’ the- statement made hereon
knows the cdmgnt theréqf land the same is true
of his own kml@l}edge .

Use edditionsal pﬂp_&!' if ngppssalrﬂr to completa log,

State of Cotorado, County of m

‘Subscnbed and sworn to before me this

My Cummﬁm*r- July 3, 1973 '

g

My Commission expires




U.S. GEOLOGICAL SURVEY MODULAR FINITE-DIFFERENCE GROUND-WATER FLOW

MODEL

LIST FILE: GH-1.out

OPENING ""GH-1.hed"
FILE TYPE:DATA(BINARY)
FORMAT :UNFORMATTED

OPENING ""GH-1.ccf"
FILE TYPE:DATA(BINARY)
FORMAT :UNFORMATTED

OPENING "GH-1.0Imt"
FILE TYPE:LMT6  UNIT
FORMAT : FORMATTED

#

# Global Input Files
OPENING "'GH-1.dis"
FILE TYPE:DIS  UNIT
FORMAT : FORMATTED

#

# Flow Process Input

Files

OPENING ""GH-1.ba6"
FILE TYPE:BAS6 UNIT
FORMAT - FORMATTED

OPENING ""GH-1.Ipf"
FILE TYPE:LPF UNIT
FORMAT - FORMATTED

OPENING "GH-1.oc"
FILE TYPE:OC UNIT
FORMAT - FORMATTED

OPENING "GH-1.rch™
FILE TYPE:RCH UNIT
FORMAT : FORMATTED

OPENING ""GH-1.hfb"
FILE TYPE:HFBG6 UNIT
FORMAT - FORMATTED

OPENING "GH-1.pcg"
FILE TYPE:PCG  UNIT
FORMAT : FORMATTED

APPENDIX B

MODFLOW-2005

VERSION 1.12.00 2/3/2017

UNIT 2

UNIT 3 STATUS : UNKNOWN
ACCESS:STREAM

UNIT 40  STATUS:UNKNOWN
ACCESS:STREAM

4 STATUS:OLD

ACCESS:SEQUENTIAL

7  STATUS:OLD
ACCESS:SEQUENTIAL

8 STATUS:OLD
ACCESS:SEQUENTIAL

9 STATUS:OLD
ACCESS:SEQUENTIAL

STATUS:OLD
ACCESS:SEQUENTIAL

1 STATUS:OLD
ACCESS:SEQUENTIAL

12 STATUS:OLD
ACCESS:SEQUENTIAL

13 STATUS:OLD

ACCESS:SEQUENTIAL

BAS -- BASIC PACKAGE, VERSION 7, 5/2/2005 INPUT READ FROM UNIT



APPENDIX B

MODFLOW was compiled using mixed precision
Precision of REAL variables: 6
Precision of DOUBLE PRECISION variables: 15

DISCRETIZATION INPUT DATA READ FROM UNIT 7
# MF2K DISCRETIZATION FILE
#
#
# NLAY NROW NCOL NPER TIMEUNITS LENUNITS
1 LAYERS 93 ROWS 141 COLUMNS
1 STRESS PERIOD(S) IN SIMULATION
MODEL TIME UNIT IS DAYS
MODEL LENGTH UNIT 1S FEET
Confining bed flag for each layer:
0

DELR
READING ON UNIT 7 WITH FORMAT: (FREE)

DELC
READING ON UNIT 7 WITH FORMAT: (FREE)

STRESS PERIOD LENGTH TIME STEPS MULTIPLIER FOR DELT
FLAG

1 1.000000 1 1.000

STEADY-STATE SIMULATION

#GMS MODFLOW Simullation
#02 January 2023
THE FREE FORMAT OPTION HAS BEEN SELECTED

BOUNDARY ARRAY FOR LAYER 1
READING DATA FROM HDF5 FILE

AQUIFER HEAD WILL BE SET TO -999.00 AT ALL NO-FLOW NODES
(1BOUND=0) .

OUTPUT CONTROL IS SPECIFIED ONLY AT TIME STEPS FOR WHICH OUTPUT IS

DESIRED
COMPACT CELL-BY-CELL BUDGET FILES WILL BE WRITTEN



APPENDIX B

AUXILIARY DATA WILL BE SAVED
HEAD PRINT FORMAT CODE IS O
HEADS WILL BE SAVED ON UNIT 3

LPF -- LAYER-PROPERTY FLOW PACKAGE,

INPUT READ FROM UNIT 9
CELL-BY-CELL FLOWS WILL BE SAVED ON
HEAD AT CELLS THAT CONVERT TO DRY=
No named parameters

LAYER FLAGS:

IN CELL-BY-CELL BUDGET FILES
DRAWDOWN PRINT FORMAT CODE IS O

DRAWDOWNS WILL BE SAVED ON UNIT

VERSION 7, 5/2/2005

0

LAYER LAYTYP LAYAVG
LAYWET
1 0 0
0
INTERPRETATION OF LAYER FLAGS:
INTERBLOCK
LAYER TYPE  TRANSMISSIVITY
WETTABILITY
LAYER (LAYTYP) (LAYAVG)
(LAYWET)
1 CONFINED HARMON I C
WETTABLE

WETTING CAPABILITY 1S NOT ACTIVE

UNIT 40
-888.00
CHANI LAYVKA
-1.000E+00 1
HORIZONTAL ~ DATA IN
ANISOTROPY  ARRAY VKA
(CHAND) (LAYVKA)
VARIABLE ~ ANISOTROPY NON-

IN ANY LAYER

RCH -- RECHARGE PACKAGE, VERSION 7, 5/2/2005 INPUT READ FROM UNIT

#GMS_HDF5_01
No named parameters

OPTION 3 -- RECHARGE TO HIGHEST ACTIVE NODE

IN EACH VERTICAL COLUMN

CELL-BY-CELL FLOWS WILL BE SAVED ON UNIT 40

0 Recharge parameters

HFB -- HORIZONTAL-FLOW BARRIER PACKAGE, VERSION 7, 5/2/2005.

INPUT READ FROM UNIT 12
O PARAMETERS DEFINE A MAXIMUM OF

O HORIZONTAL FLOW BARRIERS

312 HORIZONTAL FLOW BARRIERS NOT DEFINED BY PARAMETERS

0 HFB parameters

312 BARRIERS NOT DEFINED BY PARAMETERS

BARRIER LAYER [IROW1 1COL1 IROW2
1 1 15 91 15
2 1 14 91 15

ICOL2 HYDCHR

92 1.0000E-04
91 1.0000E-04
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14
14
14
14
14
14
14
14
14
14
14
15
15
16
17
17
18
18
19
19
20
20
20
20
21
21
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23
24
24
25
26
27
28
29
30
30
31
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34
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36
36
36
36
36
36
36
36
36
36

90
89
88
87
86
85
84
83
82
81
80
79
79
78
78
78
77
77
76
76
75
75
74
73
72
72
71
71
71
72
72
72
72
72
72
72
72
71
71
71
71
71
71
72
73
74
75
76
77
78
79
80
81
82

APPENDIX B
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90
89
88
87
86
85
84
83
82
81
80
80
79
79
79
78
78
77
77
76
76
75
74
73
73
72
72
72
72
72
73
73
73
73
73
73
72
72
72
72
72
72
72
72
73
74
75
76
77
78
79
80
81
82

RPRRPRRPRRPRRPRRPRRPRRPRRPRRPRPRRPRRPRPRPRRPRPRRPRPRPRPRRPRPRERRPRPRRPRRRERRPRRRPRPRRPRRPRPRRRPRPRRPRRPRRPRRRERRRRERRRRER

-0O000E-04
-0O000E-04
-0O0O00E-04
-0000E-04
-O0O0O0E-04
-0000E-04
-0O0O0O0OE-04
-00O0O0E-04
-0O0O00OE-04
-0000E-04
-0O000OE-04
-0O000E-04
.0000E-04
-O00O0E-04
-O000E-04
-O0O0O0OE-04
-0O00E-04
-O000E-04
-00O00E-04
-0O000E-04
-O0O0O0E-04
-0O000OE-04
-OO0O0E-04
-0000E-04
-O0O0O0OE-04
-0000E-04
-O0O00E-04
-00O00E-04
-0O000OE-04
-00O00E-04
-OOO0OE-04
-0O0O0O0E-04
-0O000OE-04
-0O000E-04
-0O000OE-04
-0O000E-04
-0O000E-04
-O0O0O0E-04
-0O00E-04
-0O0O00E-04
-00O0O0E-04
-0O000OE-04
-0000E-04
-0O000OE-04
-O000E-04
.0000E-04
-O0O00E-04
-O000E-04
-0O0O0O0OE-04
-00O00E-04
-0O00O0OE-04
-0000E-04
-0O000OE-04
-0000E-04
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92
92
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91
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APPENDIX B
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83
84
85
86
87
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89
90
91
92
93
94
95
96
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96
96
96
96
96
95
95
95
94
94
94
94
94
93
93
93
93
93
92
92
92
92
92
119
118
117
116
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115
114
113
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110
109
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273 1 33 98 33 99 2.000
274 1 32 98 32 99 2.000
275 1 31 98 31 99 2.000
276 1 30 98 30 99 2.000
277 1 29 98 29 99 2.000
278 1 28 98 28 99 2.000
279 1 27 98 27 99 2.000
280 1 26 99 27 99 2.000
281 1 26 99 26 100 2.000
282 1 25 100 26 100 2.000
283 1 26 100 26 101 2.000
284 1 26 101 27 101 2.000
285 1 26 101 26 102 2.000
286 1 25 102 26 102 2.000
287 1 25 103 26 103 2.000
288 1 25 104 26 104 2.000
289 1 26 104 26 105 2.000
290 1 26 105 27 105 2.000
291 1 26 105 26 106 2.000
292 1 25 106 26 106 2.000
293 1 26 106 26 107 2.000
294 1 26 107 27 107 2.000
295 1 26 107 26 108 2.000
296 1 25 108 26 108 2.000
297 1 25 109 26 109 2.000
298 1 25 110 26 110 2.000
299 1 26 110 26 111 2.000
300 1 26 111 27 111 2.000
301 1 26 112 27 112 2.000
302 1 26 113 27 113 2.000
303 1 26 114 27 114 2.000
304 1 26 115 27 115 2.000
305 1 26 116 27 116 2.000
306 1 26 117 27 117 2.000
307 1 26 118 27 118 2.000
308 1 26 119 27 119 2.000
309 1 26 120 27 120 2.000
310 1 26 121 27 121 2.000
311 1 26 122 27 122 2.000
312 1 27 122 27 123 2.000

312 HFB BARRIERS

PCG -- CONJUGATE-GRADIENT SOLUTION PACKAGE, VERSION 7, 5/2/2005

MAXIMUM OF 25 CALLS OF SOLUTION ROUTINE
MAXIMUM OF 50 INTERNAL ITERATIONS PER CALL TO SOLUTION ROUTINE
MATRIX PRECONDITIONING TYPE : 1

SOLUTION BY THE CONJUGATE-GRADIENT
METHOD
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MAXIMUM NUMBER OF CALLS TO PCG ROUTINE

MAXIMUM ITERATIONS PER CALL TO PCG

MATRIX PRECONDITIONING TYPE

RELAXATION FACTOR (ONLY USED WITH PRECOND. TYPE 1)
0.10000E+01

PARAMETER OF POLYNOMIAL PRECOND. = 2 (2) OR 1S CALCULATED :

HEAD CHANGE CRITERION FOR CLOSURE
01
RESIDUAL CHANGE CRITERION FOR CLOSURE
01
PCG HEAD AND RESIDUAL CHANGE PRINTOUT INTERVAL
PRINTING FROM SOLVER IS LIMITED(1) OR SUPPRESSED (>1)
STEADY-STATE DAMPING PARAMETER
0.10000E+01
TRANSIENT DAMPING PARAMETER
0.10000E+01

WARNING READING LMT PACKAGE INPUT DATA:

25
50

0
0.10000E-

0.10000E-

999
2

[STANDARD] HEADER NO LONGER SUPPORTED; [EXTENDED] HEADER USED INSTEAD.

***_ink-MT3DMS Package v7***

OPENING LINK-MT3DMS OUTPUT FILE: GH-1_hff
ON UNIT NUMBER: 333

FILE TYPE: UNFORMATTED

HEADER OPTION: EXTENDED

***|_ink-MT3DMS Package v7***

1.000000

STRESS

STRESS

STRESS

1
STRESS PERIOD NO. 1, LENGTH =
NUMBER OF TIME STEPS = 1
MULTIPLIER FOR DELT = 1.000
INITIAL TIME STEP SIZE = 1.000000
SOLVING FOR HEAD
OUTPUT CONTROL FOR STRESS PERIOD 1 TIME STEP 1
PRINT BUDGET
SAVE HEAD FOR ALL LAYERS
SAVE BUDGET
UBDSV2 SAVING CONSTANT HEAD'™ ON UNIT 40 AT TIME STEP 1,
PERIOD 1
UBDSV1 SAVING "FLOW RIGHT FACE " ON UNIT 40 AT TIME STEP 1,
PERI0OD 1
UBDSV1 SAVING "FLOW FRONT FACE " ON UNIT 40 AT TIME STEP 1,
PERIOD 1
UBDSV3 SAVING ** RECHARGE™ ON UNIT 40 AT TIME STEP 1,

PERIOD 1

STRESS
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SAVING SATURATED THICKNESS AND FLOW TERMS ON UNIT 333 FOR MT3DMS
BY THE LINK-MT3DMS PACKAGE V7 AT TIME STEP 1, STRESS PERIOD 1

HEAD WILL BE SAVED ON UNIT 3 AT END OF TIME STEP 1, STRESS PERIOD
1
1

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1, STRESS
PERIOD 1

CUMULATIVE VOLUMES L**3 RATES FOR THIS TIME STEP
L**3/T
IN IN
STORAGE = 0.0000 STORAGE =
0.0000
CONSTANT HEAD = 29969.7676 CONSTANT HEAD =
29969.7676
RECHARGE = 32198.0039 RECHARGE =
32198.0039
TOTAL IN = 62167.7734 TOTAL IN =
62167.7734
OUT: OUT:
STORAGE = 0.0000 STORAGE =
0.0000
CONSTANT HEAD = 62167 .5742 CONSTANT HEAD =
62167 .5742
RECHARGE = 0.0000 RECHARGE =
0.0000
TOTAL OUT = 62167 .5742 TOTAL OUT =
62167 .5742
IN - OUT = 0.1992 IN - OUT =
0.1992
PERCENT DISCREPANCY = 0.00 PERCENT DISCREPANCY =

0.00

TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 1
SECONDS MINUTES HOURS DAYS
YEARS
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TIME STEP LENGTH 86400. 1440.0 24.000 1.0000
2.73785E-03

STRESS PERIOD TIME 86400. 1440.0 24._000 1.0000
2.73785E-03

TOTAL TIME 86400. 1440.0 24000 1.0000
2.73785E-03

1

Run end date and time (yyyy/mm/dd hh:mm:ss): 2023/01/06 11:29:55
Elapsed run time: 0.230 Seconds
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MODFLOW-2005
U.S. GEOLOGICAL SURVEY MODULAR FINITE-DIFFERENCE GROUND-WATER FLOW
MODEL
VERSION 1.12.00 2/3/2017

LIST FILE: GH-1-RECLAMATION_F.out
UNIT 2

OPENING ""GH-1-RECLAMATION_F.hed"
FILE TYPE:DATA(BINARY) UNIT 3 STATUS : UNKNOWN
FORMAT :UNFORMATTED ACCESS:STREAM

OPENING ""GH-1-RECLAMATION_F.ccf"
FILE TYPE:DATA(BINARY) UNIT 40  STATUS:UNKNOWN
FORMAT :UNFORMATTED ACCESS:STREAM

OPENING "GH-1-RECLAMATION_F.Imt"

FILE TYPE:LMT6  UNIT 4  STATUS:OLD

FORMAT : FORMATTED ACCESS:SEQUENTIAL
#
# Obs-Sen-Pes Process Input Files

OPENING ""GH-1-RECLAMATION_F_drob™

FILE TYPE:DROB  UNIT 11  STATUS:OLD

FORMAT : FORMATTED ACCESS:SEQUENTIAL
#
# Obs Process Output File(s)

OPENING "GH-1-RECLAMATION_F._os"
FILE TYPE:DATA UNIT 14  STATUS:UNKNOWN
FORMAT : FORMATTED ACCESS:SEQUENTIAL
#
# Global Input Files

OPENING ""GH-1-RECLAMATION_F.dis"

FILE TYPE:DIS  UNIT 7  STATUS:OLD

FORMAT : FORMATTED ACCESS:SEQUENTIAL
#
# Flow Process Input Files

OPENING ""GH-1-RECLAMATION_F.ba6"
FILE TYPE:BAS6 UNIT 8 STATUS:OLD
FORMAT - FORMATTED ACCESS:SEQUENTIAL

OPENING ""GH-1-RECLAMATION_F.I1pf"
FILE TYPE:LPF UNIT 9 STATUS:OLD
FORMAT : FORMATTED ACCESS:SEQUENTIAL

OPENING "GH-1-RECLAMATION_F.oc"
FILE TYPE:OC UNIT 10 STATUS:OLD
FORMAT - FORMATTED ACCESS:SEQUENTIAL

OPENING ""GH-1-RECLAMATION_F.rch"
FILE TYPE:RCH UNIT 1 STATUS:OLD
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FORMAT - FORMATTED ACCESS:SEQUENTIAL

OPENING ""GH-1-RECLAMATION_F._hfb"
FILE TYPE:HFBG6 UNIT 12 STATUS:OLD
FORMAT - FORMATTED ACCESS:SEQUENTIAL

OPENING ""GH-1-RECLAMATION_F.drn"
FILE TYPE:DRN UNIT 15 STATUS:OLD
FORMAT - FORMATTED ACCESS:SEQUENTIAL

OPENING ""GH-1-RECLAMATION_F.pcg"
FILE TYPE:PCG UNIT 13 STATUS:OLD
FORMAT - FORMATTED ACCESS:SEQUENTIAL

BAS -- BASIC PACKAGE, VERSION 7, 5/2/2005 INPUT READ FROM UNIT

MODFLOW was compiled using mixed precision
Precision of REAL variables: 6
Precision of DOUBLE PRECISION variables: 15

DISCRETIZATION INPUT DATA READ FROM UNIT 7
# MF2K DISCRETIZATION FILE
#
#
# NLAY NROW NCOL NPER TIMEUNITS LENUNITS
1 LAYERS 93 ROWS 141 COLUMNS
1 STRESS PERIOD(S) IN SIMULATION
MODEL TIME UNIT 1S DAYS
MODEL LENGTH UNIT IS FEET
Confining bed flag for each layer:
0

DELR
READING ON UNIT 7 WITH FORMAT: (FREE)

DELC
READING ON UNIT 7 WITH FORMAT: (FREE)

STRESS PERIOD LENGTH TIME STEPS MULTIPLIER FOR DELT
FLAG

8

1 1.000000 1 1.000

STEADY-STATE SIMULATION
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#GMS MODFLOW Simullation
#02 January 2023
THE FREE FORMAT OPTION HAS BEEN SELECTED

BOUNDARY ARRAY FOR LAYER 1
READING DATA FROM HDF5 FILE

AQUIFER HEAD WILL BE SET TO -999.00 AT ALL NO-FLOW NODES
(1BOUND=0) .

OUTPUT CONTROL IS SPECIFIED ONLY AT TIME STEPS FOR WHICH OUTPUT IS
DESIRED

COMPACT CELL-BY-CELL BUDGET FILES WILL BE WRITTEN

AUXILIARY DATA WILL BE SAVED IN CELL-BY-CELL BUDGET FILES

HEAD PRINT FORMAT CODE 1S 0 DRAWDOWN PRINT FORMAT CODE IS 0

HEADS WILL BE SAVED ON UNIT 3 DRAWDOWNS WILL BE SAVED ON UNIT 0

LPF -- LAYER-PROPERTY FLOW PACKAGE, VERSION 7, 5/2/2005
INPUT READ FROM UNIT 9

CELL-BY-CELL FLOWS WILL BE SAVED ON UNIT 40

HEAD AT CELLS THAT CONVERT TO DRY= -888.00

No named parameters

LAYER FLAGS:

LAYER LAYTYP LAYAVG CHANI LAYVKA
LAYWET
1 0] 0 -1.000E+00 1
0

INTERPRETATION OF LAYER FLAGS:
INTERBLOCK HORI1ZONTAL DATA IN
LAYER TYPE  TRANSMISSIVITY  ANISOTROPY  ARRAY VKA
WETTABILITY

LAYER (LAYTYP) (LAYAVG) (CHANI) (LAYVKA)
(LAYWET)
1 CONFINED HARMONIC VARIABLE  ANISOTROPY NON-
WETTABLE

WETTING CAPABILITY IS NOT ACTIVE IN ANY LAYER

DRN -- DRAIN PACKAGE, VERSION 7, 5/2/2005 INPUT READ FROM UNIT 15
#GMS_HDF5_01

No named parameters

MAXIMUM OF 91 ACTIVE DRAINS AT ONE TIME

CELL-BY-CELL FLOWS WILL BE SAVED ON UNIT 40

AUXILIARY DRAIN VARIABLE: I1FACE

AUXILIARY DRAIN VARIABLE: CONDFACT

AUXILIARY DRAIN VARIABLE: CELLGRP



O Drain parameters

RCH -- RECHARGE PACKAGE, VERSION 7, 5/2/2005 INPUT READ FROM UNIT

#GMS_HDF5_01

No named parameters

OPTION 3 -- RECHARGE TO HIGHEST ACTIVE NODE

APPENDIX B

CELL-BY-CELL FLOWS WILL BE SAVED ON UNIT

0 Recharge parameters

HFB -- HORIZONTAL-FLOW BARRIER PACKAGE, VERSION 7, 5/2/2005.
INPUT READ FROM UNIT

O PARAMETERS DEFINE A MAXIMUM OF

539 HORIZONTAL FLOW BARRIERS NOT DEFINED BY PARAMETERS

0 HFB parameters

12

539 BARRIERS NOT DEFINED BY PARAMETERS

BARRIER LAYER

IROW1

1COL1

IROW2

1COL2

40

O HORIZONTAL FLOW BARRIERS

IN EACH VERTICAL COLUMN

HYDCHR
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27
28
28
29
30
30
31
32
33
33
34
35
35
36
36
37
38
39
40
41
42
42
43
44
44
45
46
46
47
48
48
49
50
51
52
53
54
55
55
56
57
58
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42
43
43
44
45
46
47
48
49
50
51
52
52
53
53
54
54
54
55
55
55
55
56
56
55
55
55
56
56
56
56
56
56
56
57
57
57
58
58
58
59
59
59
60
60
60
60
60
60
60
59
59
59
59

28
27
27
27
27
27
27
27
27
27
27
27
28
28
29
29
30
31
31
32
33
34
34
35
36
36
37
37
38
39
40
41
42
43
43
a4
45
45
46
47
47
48
49
49
50
51
52
53
54
55
56
56
57
58

RPRRPRRPRRPRRPRRPRRPRRPRRPRRPRPRRPRRPRPRPRRPRPRRPRPRPRPRRPRPRERRPRPRRPRRRERRPRRRPRPRRPRRPRPRRRPRPRRPRRPRRPRRRERRRRERRRRER

-0O0O00E-03
-0O000E-03
-0O0O00E-03
-00O00E-03
-O0O00E-03
-0000E-03
-O000E-03
-0000E-03
-O000E-03
-0000E-03
-O000E-03
-O000E-03
.0000E-03
-O000E-03
-0O000E-03
-O0O00E-03
-0000E-03
-O000E-03
-0000E-03
-0O000E-03
-000O0E-03
-O000E-03
-0O0O00E-03
-0000E-03
-O0O0O0E-03
-0000E-03
-O000E-03
-00O00E-03
-O000E-03
-0000E-03
-O0O00OE-03
-0O000E-03
-0000E-03
-0000E-03
-0O000E-03
-0000E-03
-0000E-03
-O000E-03
-0000E-03
-O0O00E-03
-0000E-03
-O000E-03
-00O00E-03
-O000E-03
-O000E-03
.0000E-03
-0O0O00E-03
-0O000E-03
-O00O0OE-03
-0000E-03
-0O0O00E-03
-00O00E-03
-O000E-03
-00O0O0E-03
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516 1 58 59 59 59 1.0000E-03
517 1 58 59 58 60 1.0000E-03
518 1 57 60 58 60 1.0000E-03
519 1 57 61 58 61 1.0000E-03
520 1 57 62 58 62 1.0000E-03
521 1 57 62 57 63 1.0000E-03
522 1 56 63 57 63 1.0000E-03
523 1 56 64 57 64 1.0000E-03
524 1 56 65 57 65 1.0000E-03
525 1 56 66 57 66 1.0000E-03
526 1 56 66 56 67 1.0000E-03
527 1 55 67 56 67 1.0000E-03
528 1 55 67 55 68 1.0000E-03
529 1 54 67 54 68 1.0000E-03
530 1 53 67 53 68 1.0000E-03
531 1 52 67 53 67 1.0000E-03
532 1 52 66 52 67 1.0000E-03
533 1 51 67 52 67 1.0000E-03
534 1 51 67 51 68 1.0000E-03
535 1 50 67 50 68 1.0000E-03
536 1 49 67 49 68 1.0000E-03
537 1 48 67 48 68 1.0000E-03
538 1 47 67 47 68 1.0000E-03
539 1 46 67 46 68 1.0000E-03

539 HFB BARRIERS

PCG -- CONJUGATE-GRADIENT SOLUTION PACKAGE, VERSION 7, 5/2/2005

MAXIMUM OF 25 CALLS OF SOLUTION ROUTINE
MAXIMUM OF 50 INTERNAL ITERATIONS PER CALL TO SOLUTION ROUTINE
MATRIX PRECONDITIONING TYPE : 1
SOLUTION BY THE CONJUGATE-GRADIENT
METHOD

MAXIMUM NUMBER OF CALLS TO PCG ROUTINE

MAXIMUM ITERATIONS PER CALL TO PCG

MATRIX PRECONDITIONING TYPE

RELAXATION FACTOR (ONLY USED WITH PRECOND. TYPE 1)
0.10000E+01

PARAMETER OF POLYNOMIAL PRECOND. = 2 (2) OR 1S CALCULATED :

HEAD CHANGE CRITERION FOR CLOSURE
01
RESIDUAL CHANGE CRITERION FOR CLOSURE
01
PCG HEAD AND RESIDUAL CHANGE PRINTOUT INTERVAL
PRINTING FROM SOLVER IS LIMITED(1) OR SUPPRESSED (>1)
STEADY-STATE DAMPING PARAMETER
0.10000E+01
TRANSIENT DAMPING PARAMETER
0.10000E+01

0
0.10000E-

0.10000E-

999
2
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WARNING READING LMT PACKAGE INPUT DATA:
[STANDARD] HEADER NO LONGER SUPPORTED; [EXTENDED] HEADER USED INSTEAD.

***| ink-MT3DMS Package v7***

OPENING LINK-MT3DMS OUTPUT FILE: GH-1-
RECLAMATION_F_hff

ON UNIT NUMBER: 333

FILE TYPE: UNFORMATTED

HEADER OPTION: EXTENDED
***_ink-MT3DMS Package v7***

OBS2DRN7 -- OBSERVATION PROCESS (DRAIN FLOW OBSERVATIONS)

VERSION 2, 02/28/2006

INPUT READ FROM UNIT 11

# CoverageGUID ObjectType ID X Y Time OBNAME

#GMSCOMMENT 3al4d79a-9bfa-4839-b4a9-7790357570Ff1 ARC 1 3107314.1577847
1258052.1085483 1.0 no_drnf0

#GMSCOMMENT 3al4d79a-9bfa-4839-b4a9-7790357570f1 ARC 2 3110190.4
1257950.7 1.0 no_drnfl

#GMSCOMMENT 3al4d79a-9bfa-4839-b4a9-7790357570F1 ARC 3 3109356.7354219
1257795.1494179 1.0 no_drnf2

NUMBER OF FLOW-OBSERVATION DRAIN-CELL GROUPS.....: 3
NUMBER OF CELLS IN DRAIN-CELL GROUPS. ... .......: 92
NUMBER OF DRAIN-CELL FLOWS. ... ... .. ... ... ......C 3

DRAIN OBSERVATIONS WILL BE SAVED ON UNIT.........: 14

OBSERVED DRAIN-CELL FLOW DATA
-- TIME OFFSETS ARE MULTIPLIED BY: 1.0000

GROUP NUMBER: 1 BOUNDARY TYPE: DRN  NUMBER OF CELLS IN GROUP:
51
NUMBER OF FLOW OBSERVATIONS: 1
OBSERVED
REFER. DRAIN FLOW
OBSERVATION STRESS TIME GAIN (-) OR
OBS# NAME PERIOD  OFFSET LOSS (+)
1 no_drnf0 1 0.000 1.000

Observation within a steady-state time step has been moved to the end of
the time step.

LAYER ROW COLUMN FACTOR

1. 57. 67. 1.00
1. 57. 66. 1.00
1. 57. 65. 1.00
1. 57. 64. 1.00
1. 57. 63. 1.00
1. 58. 63. 1.00
1. 58. 62. 1.00
1. 58. 61. 1.00
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1. 58. 60. 1.00
1. 59. 60. 1.00
1. 59. 59. 1.00
1. 59. 58. 1.00
1. 59. 57. 1.00
1. 59. 56. 1.00
1. 60. 56. 1.00
1. 60. 55. 1.00
1. 60. 54 1.00
1. 60. 53. 1.00
1. 60. 52. 1.00
1. 60. 51. 1.00
1. 60. 50. 1.00
1. 60. 49 1.00
1. 60. 48. 1.00
1. 59. 48 1.00
1. 59. 47 . 1.00
1. 59. 46 . 1.00
1. 58. 46. 1.00
1. 58. 45 1.00
1. 58. 44 _ 1.00
1. 57. 44 _ 1.00
1. 57. 43. 1.00
1. 57. 42 1.00
1. 56. 42 . 1.00
1. 56. 41. 1.00
1. 56. 40. 1.00
1. 56. 39. 1.00
1. 56. 38. 1.00
1. 56. 37. 1.00
1. 56. 36. 1.00
1. 56. 35. 1.00
1. 56. 34. 1.00
1. 56. 33. 1.00
1. 55. 33. 1.00
1. 55. 32. 1.00
1. 55. 31. 1.00
1. 55. 30. 1.00
1. 54. 30. 1.00
1. 54. 29. 1.00
1. 54. 28. 1.00
1. 53. 28. 1.00
1. 53. 27. 1.00
GROUP NUMBER: 2  BOUNDARY TYPE: DRN  NUMBER OF CELLS
NUMBER OF FLOW OBSERVATIONS: 1
OBSERVED
REFER. DRAIN FLOW
OBSERVATION STRESS TIME GAIN (-) OR
OBS# NAME PERIOD  OFFSET LOSS (+)
2 no_drnfl 1 0.000 1.000

IN GROUP:



APPENDIX B

Observation within a steady-state time step has been moved to the end of
the time step.

LAYER ROW COLUMN FACTOR

1. 61. 110. 1.00
1. 61. 109. 1.00
1. 61. 108. 1.00
1. 61. 107. 1.00
1. 61. 106. 1.00
1. 61. 105. 1.00
1. 61. 104. 1.00
1. 61. 103. 1.00
1. 61. 102. 1.00
1. 61. 101. 1.00
1. 61. 100. 1.00
1. 61. 99. 1.00
1. 61. 98. 1.00
1. 61. 97. 1.00
GROUP NUMBER: 3 BOUNDARY TYPE: DRN NUMBER OF CELLS IN GROUP:
27
NUMBER OF FLOW OBSERVATIONS: 1
OBSERVED
REFER. DRAIN FLOW
OBSERVATION STRESS TIME GAIN (-) OR
OBS# NAME PERIOD  OFFSET LOSS (+)
3 no_drnf2 1 0.000 1.000

Observation within a steady-state time step has been moved to the end of
the time step.

LAYER ROW COLUMN FACTOR

1. 61. 97. 0.00
1. 61. 97. 1.00
1. 62. 97. 1.00
1. 63. 97. 1.00
1. 64. 97. 1.00
1. 64 . 96. 1.00
1. 64. 95. 1.00
1. 64 . 94. 1.00
1. 64. 93. 1.00
1. 64 . 92. 1.00
1. 64. 91. 1.00
1. 64 . 90. 1.00
1. 64. 89. 1.00
1. 64 . 88. 1.00
1. 64. 87. 1.00
1. 64 . 86. 1.00
1. 64 . 85. 1.00
1. 64. 84. 1.00
1. 64. 83. 1.00
1. 64. 82. 1.00
1. 64 . 81. 1.00
1. 64. 80. 1.00
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1. 64. 79. 1.00
1. 64 . 78. 1.00
1. 63. 78. 1.00
1. 63. 77 . 1.00
1. 62. 7. 1.00
1
STRESS PERIOD NO. 1, LENGTH = 1.000000
NUMBER OF TIME STEPS = 1
MULTIPLIER FOR DELT = 1.000
INITIAL TIME STEP SIZE = 1.000000
DRAIN NO. LAYER ROW  COL DRAIN EL. CONDUCTANCE I1FACE
CONDFACT CELLGRP
1 1 57 67 5056. 0.1104E+05 6.000
36.80 1.000
2 1 57 66 5056. 0.1497E+05 6.000
49.89 1.000
3 1 57 65 5056. 0.1495E+05 6.000
49.83 1.000
4 1 57 64 5056. 0.1494E+05 6.000
49.81 1.000
5 1 57 63 5056. 0.1556E+05 6.000
51.87 1.000
6 1 58 63 5057. 0.1565E+05 6.000
52.15 1.000
7 1 58 62 5057. 0.1495E+05 6.000
49.83 1.000
8 1 58 61 5057. 0.1495E+05 6.000
49.83 1.000
9 1 58 60 5057. 0.1518E+05 6.000
50.59 1.000
10 1 59 60 5057. 0.1491E+05 6.000
49.70 1.000
11 1 59 59 5057. 0.1498E+05 6.000
49.94 1.000
12 1 59 58 5057. 0.1496E+05 6.000
49.85 1.000
13 1 59 57 5057. 0.1495E+05 6.000
49.83 1.000
14 1 59 56 5057. 0.1697E+05 6.000
56.56 1.000
15 1 60 56 5057. 0.1376E+05 6.000
45.88 1.000
16 1 60 55 5058. 0.1494E+05 6.000
49.80 1.000
17 1 60 54 5058. 0.1497E+05 6.000

49.90 1.000



49.

49.

49.

49.

49.

49.

47 .

49.

51.

50

50

57

50.

49.

51.

42 .

50.

50

49 .

49 .

49.

49.

49.

49.

56.

47.

49.

18
84
19
77
20
77
21
80
22
79
23
51
24
99
25
79
26
54
27

-36

28

.05

29

.41

30
84
31
97
32
96
33
63
34
16
35

.08

36
80
37
78
38
79
39
79
40
79
41
79
42
13
43
78
44
96

60
-000
60
.000
60
.000
60
.000
60
.000
60
-000
59
-000
59
-000
59
-000
58
-000
58
-000
58
.000
57
.000
57
.000
57
.000
56
-000
56
.000
56
.000
56
-000
56
-000
56
-000
56
-000
56
.000
56
-000
56
.000
55
.000
55
.000

53

52

51

50

49

48

48

47

46

46

45

44

44

43

42

42

41

40

39

38

37

36

35

34

33

33

32
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5058.
5058.
5058.
5058.
5058.
5058.
5058.
5058.
5059.
5059.
5059.
5059.
5059.
5059.
5059.
5059.
5059.
5059.
5060.
5060.
5060.
5060.
5060.
5060.
5060.
5060.

5060.

-1495E+05

-1493E+05

-1493E+05

-1494E+05

-1494E+05

-1485E+05

-1440E+05

-1494E+05

-1546E+05

-1511E+05

-1501E+05

-1722E+05

-1525E+05

-1499E+05

-1559E+05

-1279E+05

-1505E+05

-1502E+05

-1494E+05

-1493E+05

-1494E+05

-1494E+05

-1494E+05

-1494E+05

-1684E+05

-1433E+05

-1499E+05

-000

-000

-000

-000

-000

-000

.000

-000

.000

-000

-000

-000

-000

-000

-000

-000

-000

-000

.000

.000

-000

.000

-000

-000

-000

-000

-000



49.

48.

49.

49.

50.

51.

21.

46

49 .

49.

49.

49.

49.

49.

49.

49

49.

49.

49 .

49 .

45
87
46
79
47
82
48
79
49
80
50
98
51
89
52

.51

53
77
54
77
55
77
56
77
57
77
58
77
59
77
60
77
61
77
62
77
63
77
64
77
65

0.6979

18.

49.

64 .

20

61.

49.

66
89
67
65
68
12
69

.04

70
72

71
77

55
1.000
55
1.000
54
1.000
54
1.000
54
1.000
53
1.000
53
1.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
2.000
61
3.000
62
3.000
63
3.000
64
3.000
64
3.000
64
3.000

31

30

30

29

28

28

27

110

109

108

107

106

105

104

103

102

101

100

99

98

97

97

97

97

97

96

95
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5060.
5061.
5061.
5061.
5061.
5061.
5061.
5050.
5050.
5050.
5050.
5050.
5050.
5050.
5050.
5050.
5050.
5050.
5050.
5050.
5050.
5045.
5045.
5046.
5046.
5046.

5046.

@)

@)

@)

@)

-1496E+05

-1464E+05

-1495E+05

-1494E+05

-1524E+05

-1559E+05

6566.

6977.

7465.

7465.

7465.

7465.

7465.

7465.

7465.

7465.

7465 .

7465.

7465.

7465.

104 .7

2833.

7448 .

9618.

3006.

9258.

7466.

-000

-000

-000

-000

-000

-000

.000

-000

.000

-000

-000

-000

-000

-000

-000

-000

-000

-000

.000

.000

-000

.000

-000

-000

-000

-000

-000



49.

49.

49.

49.

49.

49.

49.

49.

49 .

49.

49.

49.

49.

49.

49.

49

41.

27

43.

26

SOLVING FOR HEAD

72
77
73
77
74
77
75
77
76
77
77
77
78
77
79
77
80
77
81
77
82
77
83
77
84
77
85
77
86
77
87
77
88
97
89

.37

90
18
91

.33

91 DRAINS

64

-000

64

.000

64

.000

64

.000

64

.000

64

-000

64

-000

64

-000

64

-000

64

-000

64

-000

64

.000

64

.000

64

.000

64

.000

64

-000

64

.000

63

.000

63

-000

62

-000

94

93

92

91

90

89

88

87

86

85

84

83

82

81

80

79

78

78

77

77
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5047.

5047.

5047.

5048.

5048.

5048.

5048.

5049.

5049.

5049.

5050.

5050.

5050.

5050.

5051.

5051.

5051.

5052.

5052.

5052.

OUTPUT CONTROL FOR STRESS PERIOD 1

PRINT BUDGET

SAVE HEAD FOR ALL LAYERS

SAVE BUDGET
UBDSV2 SAVING '

PERIOD

UBDSV1 SAVING "FLOW RIGHT FACE "™ ON UNIT 40 AT TIME STEP 1, STRESS

PERIOD

1

1

CONSTANT HEAD'™ ON UNIT 40 AT TIME STEP 1, STRESS

TIME STEP

7466 .

7466.

7466 .

7466.

7466 .

7466 .

7466.

7466.

7466.

7466.

7466.

7466.

7466 .

7466.

7466 .

7466 .

6296.

4106.

6477.

3950.

1

-000

-000

-000

-000

-000

-000

.000

-000

.000

-000

-000

-000

-000

-000

-000

-000

-000

-000

.000

.000
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UBDSV1 SAVING "FLOW FRONT FACE ™ ON UNIT 40
PERIOD 1

UBDSV4 SAVING "' DRAINS™ ON UNIT 40
PERIOD 1
UBDSV3 SAVING ** RECHARGE™ ON UNIT 40
PERI0OD 1

SAVING SATURATED THICKNESS AND FLOW TERMS ON
BY THE LINK-MT3DMS PACKAGE V7 AT TIME STEP

HEADS AT DRAIN CELLS ARE BELOW THE BOTTOM OF
LISTED

BELOW. THESE CONDITIONS DIMINISH THE IMPACT
ESTIMATES OF

ALL PARAMETERS EXCEPT THOSE THAT CONTROL THE
THE

DRAIN BED. (SEE TEXT FOR MORE INFORMATION).

AT TIME STEP 1, STRESS
AT TIME STEP 1, STRESS
AT TIME STEP 1, STRESS
UNIT 333 FOR MT3DMS
1, STRESS PERIOD 1
THE DRAIN BED AT THE CELLS

OF THE OBSERVATION ON

HYDRAULIC CONDUCTIVITY OF

OBS# 1, ID no_drnfO , TIME STEP 1
LAYER ROW  COLUMN
1 57 67
1 57 66
1 57 65
1 57 64
1 57 63
1 58 60
1 59 56
1 59 48
1 58 46
1 57 44
1 56 42
1 55 33
1 54 30
1 53 28
14 OF THE 51 CELLS USED TO SIMULATE THE GAIN OR LOSS ARE
AFFECTED.
OBS# 2, ID no_drnfl , TIME STEP 1
LAYER ROW  COLUMN
1 61 103
1 61 102
1 61 101
1 61 100
1 61 99
1 61 98
1 61 97
7 OF THE 14 CELLS USED TO SIMULATE THE GAIN OR LOSS ARE
AFFECTED.
OBS# 3, ID no_drnf2 ., TIME STEP 1
LAYER ROW  COLUMN
1 61 97

1 63 78
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2 OF THE 27 CELLS USED TO SIMULATE THE GAIN OR LOSS ARE
AFFECTED.

HEAD WILL BE SAVED ON UNIT 3 AT END OF TIME STEP 1, STRESS PERIOD
1
1

VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 1, STRESS
PERI0OD 1

CUMULATIVE VOLUMES L**3 RATES FOR THIS TIME STEP
L**3/T
IN: IN:
STORAGE = 0.0000 STORAGE =
0.0000
CONSTANT HEAD = 31629.7676 CONSTANT HEAD =
31629.7676
DRAINS = 0.0000 DRAINS =
0.0000
RECHARGE = 34295.9414 RECHARGE =
34295.9414
TOTAL IN = 65925.7109 TOTAL IN =
65925.7109
OUT: OouUT:
STORAGE = 0.0000 STORAGE =
0.0000
CONSTANT HEAD = 45039.4570 CONSTANT HEAD =
45039.4570
DRAINS = 20886.2637 DRAINS =
20886.2637
RECHARGE = 0.0000 RECHARGE =
0.0000
TOTAL OUT = 65925.7188 TOTAL OUT =
65925.7188
IN - OUT = -7.8125E-03 IN - OUT = -
7 .8125E-03
PERCENT DISCREPANCY = -0.00 PERCENT DISCREPANCY =

-0.00



APPENDIX B

TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 1

SECONDS MINUTES HOURS DAYS
YEARS
TIME STEP LENGTH 86400. 1440.0 24.000 1.0000
2.73785E-03
STRESS PERIOD TIME 86400. 1440.0 24.000 1.0000
2.73785E-03
TOTAL TIME 86400. 1440.0 24.000 1.0000
2.73785E-03
1
DRAIN FLOW OBSERVATIONS
OBSERVATION OBSERVED SIMULATED
NAME VALUE VALUE DIFFERENCE
no_drnf0 1.0000000000 -8706.0351562 8707.0351562
no_drnfl 1.0000000000 -1550.3986816 1551.3986816
no_drnf2 1.0000000000 -10638.759766 10639.759766
DRN FLOW SUM OF SQUARED DIFFERENCE: 1.91424E+08

Run end date and time (yyyy/mm/dd hh:mm:ss): 2023/01/06 11:32:21
Elapsed run time: 0.567 Seconds
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