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Ainistry of the

Brtion conmbia e MEMORANDUM

. A.P. Kohut Date: June 26, 1979
®" Senior Geological Engineer
Groundwater Section File: 92 G/1

Hydrology Division

Re: Fraser Valley Trout Hatchery
— Production Well Performance and Data Analysis

INTRODUCTION

In a memorandum dated May 16, 1979, to Mr. R.A.H. Sparrow, of the Fish

and Wildlife Branch, Mr. H.I. Hunter, Chief of the Hydrology Division,

Water Investigations Branch indicated that the Groundwater Section would
prepare a report regarding the present performance and status of the Hatchery
wells. The following report is a summary and analysis of all the available
pumping and monitoring data relating to the performance of the Hatchery
production wells.

AVAILABLEVDATA

The following data has been compiled as a summary of pertinent information
regarding the Hatchery wells.

1. Surficial Geology

Figure 1 shows the distribution of unconsolidated surficial materials in
the Abbotsford Upland area, which includes the site of the Fraser Valley
Trout Hatchery. Figure 2 is a cross-sectional view showing the subsurface
relationships of the materials that underlie the region in the vicinity of
the Hatchery.

2. Groundwater Recharge and Discharge

In 1974, E. Tradewell of the Groundwater Section, prepared a water level
contour map of the upland area, from water level datacollected in the field.
Figure 3 has been adapted from the contour map to show the approximate area
of the aquifer,contributing groundwater flow towards the eastern toe of the
Abbotsford Upland; and the inferred direction of groundwater flow. According
to Callan (1971b),the major recharge zone lies in the region of Abbotsford
Airport. The primary source of this groundwater recharge is precipitation in
the form of rain or snowmelt. Groundwater moves both west and east of the
Airport area, discharging naturally through Fishtrap Creek to the west and
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t':@ugh springs along the eastern flank of the Abbotsford Upland, at the
Hatchery site. It is at this eastern end of the groundwater flow system
that the Hatchery production wells are located.

3. Groundwater Recovery

Figure 4 has been prepared from the Groundwater Section well location map of
the area and shows the location of the known major producing wells in the
upland area that are each withdrawing in excess of 100 USgpm from the aquifer.
Among the major producers that are located within the groundwater reservoir
are the following:
Estimated Present Estimated Potential

User No. of Wells Withdrawal Rate Total Use
Fraser Valley Trout Hatchery 3 1800 USgpm 2500 USgpm
District of Abbotsford 4 1640 USgpm 3500 USgpm
District of Matsqui 3 1000 USgpm 3000 USgpm
Individuals 12 3000 USgpm 5000 USgpm

4. Precipitation and Water Level Data

Figure 5 shows the relationship between the precipitation recorded at Abbotsford
Airport and the water level fluctuations at four Groundwater Section observation
wells (for location, see Figure 4). Also on Figure 5 is the yearly variation of

-, precipitation from the mean of 60 inches (based on precipitation data 1949-1978);

and, the cumulative precipitation departure curve (frem Table 1) which shows the
trend in the cumulative precipitation pattern from the monthly average.

5. Fraser Valley Trout Hatchery Production Wells

Figure 6 is a schematic cross-section-of the Hatchery wells, showing the present
location of the pump intakes and screen locations in each production well. The
relative thickness of the aquifer, which thickens toward the south is also indi-
cated.

Figure 7 is a summary of the available production well pumping data and the
corresponding water levels in the respective wells. The pumping rates are measured
by means of "Measurell' discharge elbow type flow meters and continuous records of
the rates are printed automatically at the Hatchery.

From available data, the following is a summary of pertinent information regarding
each production well,

a) Production Well #1 (Hatchery Well #8)

Fraser Valley Trout Hatchery Well #8 (now referred to as Production Well #1)
is a 16-inch diameter well, drilled and constructed in 1969 to a depth of
216 feet. The depth .to the top of the screen assembly is approximately 116
feet below ground level, and at the time of construction, the non-pumping
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. water level was measured at approximately 24 feet below ground level.
This indicates that at that time the well had approximately 92 feet of
available drawdown. Between 1971 and 1977, the well was equipped with
a temporary pump and pumped continuously at an average rate of 400 USgpm
(see Figure 7). 1In early 1977, a large capacity pump was installed with
the intake set at approximately 70 feet below ground level. The setting
of the intake to this depth has effectively reduced the potential avail-
able drawdown to an actual available drawdown of approximately 46 feet.

This well has been pump tested several times since its construction.
Table 2 gives a summary of the results from those tests.

b) Production Well #2 (Hatchery Well #7)

Fraser Valley Trout Hatchery Well #7 (now referred to as Production Well

#2) is a 16-inch diameter well, drilled and constructed in 1969 to a depth

of 161 feet. The depth to the top of the screen assembly is approximately

82 feet below the ground level, and at the time of construction, the non-
pumping water level was measured at approximately 26 feet below ground

level. This indicates that at that time, the well had approximately 56 feet
of available drawdown. Since completion, the well was left idle until 1977,
when a large capacity pump was installed. The intake was set at approximately
70 feet below ground level. At this pump setting, the resulting available
drawdown was effectively reduced to 44 feet.

This well has been pump tested several times since its construction. Table
2 shows a summary of the results from- thése tests.

c) Production Well #3 (Hatchery Well #1)

Fraser Valley Trout Hatchery Well #1 (now referred to as Production Well #3)
is an 8-inch diameter well drilled and constructed for testing purposes in
1967 to a depth of 137 feet below ground level. The depth to the top of

the screen assembly is approximately 95 feet, and at the time of construction,
the non-pumping water level was measured at approximately 23 feet below
ground level. This resulted in approximately 72 feet 6f available drawdown.
Since Completion, the well has not been in use on a continuous basis until
1978. Only one pump test was performed on this well, the results of which
are summarized in Table 2.

6. Other Production Wells

Production and water level monitoring data regarding other large producers in

the Hatchery area are not available at this time. According to available infor-
mation, the District of Abbotsford presently pumps approximately 1700 USgpm from
three wells located within one mile of the Hatchery wells. A fourth well, lo-
cated at Farmer Road and approximately 3000 feet south of the Hatchery wells was
recently constructed and has a potential yield of 2000 USgpm. However, as of yet,
this well has not been in use.
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gﬁ!YSIs OF DATA

1. Precipitation and Hydrograph Data

For the past three years (1976-1979), the amount of precipitation recorded

at Abbotsford Airport has declined relative to the average yearly precipita-
tion of 60 inches (based upon 30 years data). This is graphically illustrated
in Figure 5. Also in Figure .5, the cumulative precipitation departure curve
reflects a similar declining trend in precipitation for the period of 1976-1979.

Since precipitation, in the form of rain or snow-melt, is the primary source of
recharge to the Abbotsford Upland aquifer, then changes in normal precipitation
pattern will cause a corresponding change in the groundwater levels.

A comparison between the hydrograph of observation well WR~4-62 and the cumu-
lative precipitation departure curve (Figure 5) indicates a similarity in the two
curves with a coincidence of annual depressions and peaks. This coincidence
suggests that the water level in the well responds directly to precipitation with
an average lag of 2 to 3 weeks (i.e. the time for the groundwater level to respond
to precipitation infiltration). Another coincidence occurs in the declining
trends of the two curves for the period 1976-1979. A relative decrease in the
amount of precipitation during this period (i.e. decrease in the amount of recharge
to the aquifer), is reflected in a corresponding decrease in the average ground-
water level at this site by approximately 10 feet; the greatest decrease having
occurred between 1976-1977.

A comparisdn between the cumulative precipitation departure curve and the hydro-
graph of observation well WR-13-62 indicates a similar relationship as in the
previous case. There is a coincidence of annual depressions and peaks and

the average lag between precipitation infiltration and groundwater level response
is approximately 1 to 2 months. This lag is longer than in the previous case
because of the well's greater distance from the recharge area (just east of the
airport). The declining trends in the two graphs during the period 1976-1979
are somewhat similar, except for the fact that the lowered water level during
1977 and 1978 appears to have stabilizéd and is not declining at the same rate
as observation well WR-4-62. This observation suggests that even though the
relative amount of recharge to the aquifer has decreased during 1976-1979, the
amount of discharge (withdrawal from the aquifer in this area) is approximately
equal to the present amount of recharge to the aquifer. Thus it appears that
the water levels in the vicinity of the Hatchery are apprdaching new equilibrium
conditions. This observation”further implies that at observation well WR-4-62,
the declining water level trend may be due to a combination of below average
recharge and the effects of groundwater withdrawals. To what extent each
contribute to the decline is not determinable at this time.

A comparison between the water levels in observation wells F.V.T.H. #3 and #5
and the cumulative precipitation departure curve also shows a similarity in the
coincidence of annual depressions and peaks, but not as well defined as in the
previous two cases. The declining trends in the groundwater levels at these two
sites are consistent with the trend of the cumulative precipitation departure
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c&e for the period 1976-1979; with the greatest amount of decline of approx-
imately 13 feet occurring in 1977. Since then, groundwater levels at the Hatch-
ery well sites declined at an average rate of 3.5 feet per year. The apparent
reasons for the decline is due to a combination of below average recharge and
interference effects from the Hatchery production wells.

2. Hatchery Production Well Pumping Data

To analyse the performances of the production wells, and any changes with time,
the use of specific capacity values, determined from pumping tests, is made.
The specific capacity of a well is its yield per unit of drawdown, and in the
following analyses is expressed as USgpm per foot of drawdown.

a) Production Well #1

Based on the short term tests (less than 5 hours duration) and pumping
rates between 1500 and 2000 USgpm, the available data (Table 2), indicates
that the specific capaéity of Production Well #1 has decreased from 96.2
USgpm/ft. in 1970 (Callan, 1971a), to 80.8 USgpm/ft. in 1977 (Kohut, 1977a)

and 66.1 USgpm/ft. in 1979 (Zubel, 1979). This decrease represents a decline

in the relative performance of the well by approximately 30%. The cause(s)

of this decline in performance is not definitely known at this time, but may

be due to iron encrustation of the well screen, and/or aquifer around the
screen, or movement of fine-grained aquifer materials around the well
screen, thereby, effectively reducing the open area of the screen and/or
permeability of the aquifer adjacent to the screen.

b) ‘Production Well #2

Based on the results of the short term pumping tests of 1969, and 1977 and
pumping rates between 400 and 500 USgpm, the available data indicates that
the specific capcity of Production Well #2 has remained relatively constant
at approximately 42.5 USgpm/ft. of drawdown:. By referring to the present
pumping rate and corresponding water level data, an estimate of the present
performance of Production Well #2 can be made. Accordingly, at an average
rate of 500 USgpm, the water level dropped approximately 12.5 feet from a =

"static" water level of approximately 40 feet. From this.data, the specific

capacity is 40.0 USgpm/ft. of drawdown; which compares favourably with
previous results.

c) Prdduction Well #3

According to available data, Production Well #3 has been pump tested only
once, in July 1967. Since no subsequent pump test data is available for
comparison, it is difficult to accurately determine the present performance

of the well. However, using the present pumping rate data and corresponding
water levels in the well, an estimate of the performance can be made. Before
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Production Well #3 began operating in May, 1978, the depth to the water
level was approximately 44 feet below ground level. Continuous pumping
at an average rate of 480_USgwnhas caused along term drawdown of approx-
-imately 11 feet. From this data, the specific capacity over a one year
~ period appears to be approximately 43.7 USgpm/ft.; which is comparable
to the specific capacity-6f 54.7 USgpm/ft. determined in 1967 for a short
term test.

3. Other Production Wells.

The District of Abbotsford presently utilizes three of five wells that are
located within a potential interference range of the Hatchery wells(see Figure 4
for locations). According to Callan (1971a), an aquifer boundary exists between
the location of the two Abbotsford wells (north of the Hatchery wells) and the

. Hatchery production wells. From pump test results, it was found that there are no

interference effects from pumping activities between the Abbotsford and Hatchery
wells.

The remaining well is located off Farmer Road, approximately 3000 feet south of
the Hatchery wells, and is presently pumping at a rate of approximately 1000 USgpm.
Based upon a transmissivity of 1.9 x 109 USgpd/ft., and a storage coefficient of
0.1, the theoretical drawdown of the water levels at thé Hatchery wells, caused

by the Farmer Road well, after one year of pumping at an average rate of 1000
USgpm would be approximately 2 feet.

At present, there does not appear to be any other wells of significant yields
(i.e. 500+ USgpm) within the interference range of the Hatchery wells.

"~ DISCUSSION AND RECOMMENDATIONS

As was outlined in the analyses of Production Wells #2 and #3, the performances

of these wells appear to be normal at this time, Of concérn is Production Well #1.
As was revealed in the May, 1979 pumping test, the specific capacity under a short
term has decreased by approximately 30%. This indicates that in maintaining a
pumping rate of 1000 USgpm, the water level in the well would presently be drawn
down by approximately 15 feet as compared to approximately 11 feet when the
specific capaéity was 96.2 USgpm/ft. of drawdown. This decrease in the available
drawdown, compounded by presently decreasing water levels regionally, has caused

a decreaseain the potential production capacity of the well. According to the
May 1979 pumping test results, it was found that at a pumping rate of between

1400 to 1600 USgpm, the remaining available drawdown in the well to the pump
intake was less than 5 feet. This represents a serious restriction to the future
production capacity of this well.

To overcome the problem of decreasing available drawdown, other than natural re-
charge to the aquifer by increased precipitation, it is recommended that the pump
intake in Production Well #1 should be lowered to its maximum depth. According
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to.the well construction data, the pump intake in Production Well #1 is
presently located at a depth of approximately 70 feet below ground level.

The maximum depth to which the intake can theoretically be lowered is
approximately 115 feet, or 1 foot above the top of the screen assembly.

This will effectively increase the available drawdown from a present 30

feet to approximately 75 feet. The lowering of the intake may necessitate
redesign of the pump by way of additional pump stages to increase.the pumping
head or,refitting the entire pump and motor assembly.

With regards to the other two production wells, it is also recommended that
the pump intakes be lowered to their maximum depths (approximately 1 foot
above their screen assemblies), thereby providing a greater safety factor
in case of continued decrease in the regional water level.

Another serious consideration in the overall production capacity of the

Hatchery wells is the possibility of pump breakdown in Production Well #1.

Since the combined capacities of Production Wells #2 and #3 cannot meet the
Hatchery water requirements even at low demands, then any breakdown of

Production Well #1 pumping equipment could seriously affect the operation of

the Trout Hatchery. 1In fact, from the latest pumping test results (Zubel, 1979),
it was found that under present Hatchery operating conditions, the Trout Hatchery
could not sustain a shut-down of Production Well #1 for more than 15 minutes,

even with Production Wells #2 and #3 operating at near maximum capacity. In light
of this potential problem, it is recommended that a stand-by well of similar capac-
ity as Production Well #1 be drilled. The following is a summary of the cost
estimate (less supervisory costs) to drill, construct and pump test a 20-inch
diameter, 250 foot deep well, to be located approximately 50 feet south of
Production Well #1:

Ttem Unit Price Estimated Cost

1. Mobiligation and Demobilization Lump Sum $ 500.
2. Drill and case 250' x 20" diameter $ 85/ft. $ 21,250.
3. Drive shoe (20" diameter) Lump Sum $ 1,150.
4. Screen 50' x 12" diameter - $200/ft. $ 10,000.
5. Hourly work: Development, etc. (80 hrs.) $ 70/hr. S 5,600.
6. Pump test (35 hours) $ 45/hr. $ 1,575.
7. Pump equipment, mobilization, set-up, etc. Lump Sum $ 1,250.
8. Discharge pipe (2000 ft.) o.$ . 1/ft. .S 2,000.
TOTAL $ 43,325.

+ 15% CONTINGENGIES '$ ° 6,500.

TOTAL ESTIMATED COST $ 49,825.

It is also recommended that prior to the lowering of the pump intake in
Production Well #1, that the pump column be removed and inspected for iron
deposits. Also, the well screen should be inspected by means of a downhole
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tgavision monitor, for signs of iron encrustation and/or other signs of well
screen deterioration. If the well screen is encrusted, then it should be
cleaned and the well should be redeveloped prior to the re-installation of the
pump cé6lumn. If no - encrustation is apparent, the well should nevertheless

be redeveloped.

Further, it is recommended that all three production wells be equipped with
in-line mechanical flow meters so that more accurate determinations of the

actual flow rate can be measured. Monitoring the production rate and water
level in each production well should continue as at present.

More Juclel.

Marc Zubel
Geological Engineer
Groundwater Section

MZZ/dmc



10.

REFERENCES

Armstrong, J.E. (1960) Surficial Geology of Sumas Map—-Area, B.C.,

Callan, D.

Callan, D.

Foweraker,

Hall, P.L.

Geological Survey of Canada, Paper 59-9.

M. (1971a) !Results of an Eight-Day Field Pumping Test of
Two Production Wells at the Fraser Valley Trout Hatchery
near Abbotsford, Sept. 1970", Water Investigations Branch,
File 0239016, January 22.

M. (1971b) 'Recommendations for Development of a Groundwater
Aquifer at the Fraser Valley Trout Hatchery near Abbotsford",
Water Investigations Branch, File 0239016, January 22.

J.C. (1967) '"Notes and Pumping Test Results (Test Well #1)
—~ Fraser Valley Trout Hatchery", Water Investigations Branch,
File 0239016, September 26.

(1970) '"Results of Pumping Test Carried Out on No. 8 Well,
September 29-October 2, 1969", Water Investigations Branch,
File 0239016, January 21.

Kohut, A.P. (1977a) '"Abbotsford Trout Hatchery Production Well Retests,

Well 8 (Hatchery Well No. 1)", Water Investigations Branch,
File 0239016 (NTS 92 G/1), March 22.

Kohut, A.P. (1977b) '"Abbotsford Trout Hatchery Production Well Retests,

Parry, J.

Tradewell,

Zubel, M,

Well 7(2)", Water Investigations Branch, File 0239016 (NTS 92G/1),

February 4.

(1969) '"Notes on Pumping Test on Well No. 7 - Fraser Valley
Trout Hatchery near Abbotsford", Water Investigations Branch,
File 0239016, June.

'E.H. (1974) Water Level Contour-Map -~ Abbotsford Upland area,
Water Investigations Branch, File 0239016

(1979) “Fraser Valley Trout Hatchery Production Well #1 Retest",

Water Investigations Branch, File NTS 92 G/1, June 25.



C)

Spom =
Track .

Hospital 3 ...
r‘ oy

. u"‘l_" O
. MARSHALL.

NN

0 )

=
. .
| yaltolialn

L
™, s]\galev Tonh ®

Glaciofluvial deposits; sand gravel
(Abbotsford Outwash) R

Glacial deposits; compact, unsorted sand
(Sumas Till). silt, clay,. stones ..
Floodplain deposits; gravel, sand BT
(Huntingdon Gravel) !

— - T T HONTING ! SN N
TR R 2 s . < \
T Jew g8 ]—.—w itesito, - &
iy E * e . @ :.-. -;._:_ 'n“g =2
. u 2Rl IR .
B . 3l H K . g ‘o . o
2. Ks ] e oy e ) « _
: . = h:"p gaan ‘e
._g . ; ,g J ct .,
. LEGEND S B P I RPN
) - - --z 3 EEN . . e = ettt
» —— . . X . B ~+ e 1%t
. _ ) R T sl G
Swamp deposits; peat, clay IR -f_ . 2 2"
i 24 ' 2H e ] Ko 1 R
Lacustrine deposits; silt, clay ‘- . AN / T &
poe? . .,\
. A

HATCHERY WELLS
FRASER VALLEY

TROUT HATCHERY

.o

CANADA .-

. N v :-C_'ogvlns'.- -
Tt uJ .
- e o

30 T %

= Y et
'UNITED STATES OF "AMERICA )

.\. /) / _<'.\.\

BRITISH COLUMMBIA..

———— - . o o — -

o '.'“

w'\bnm‘.mN' T
O’: &

(1.

Province of British Columbia |

Abbotsford Uplands Area

SCALE: VERT

Ministry of the Environment " Surficial Geology Hor... 1" =.1800. June,.-1979....
ENVIRONMENTAL AND ENGINEERING SERVICE . A M. Zubel ENGINEER
WATER INVESTIGATIONS BRANCH attex: Armstrong, J.E. (1960) FE No. 92 G/1 owG. No... Figure 1.

beil AAAY wrs




300 | | © 300

200 | —J200

_ELEVETION, FT., ABOVE SEA LEVEL

100 | —J100
I R . . 9 e — p— 0
LEGEND .
B ” Swamp deposits; peat, clay ' o | -

|l3 l Lacustrine deposits; silt, clay

Glaciofluvial deposits; sand, gravel
(Abbotsford OQutwash)

Glacial deposits; compact, unsorted sand
(Sumas Till) silt, clay, stones

‘ Floodplain deposits; gravel, sand

: (Huntingdon Gravel) :

— = . N " = 100’ PATE
. Province of British Columbia | - Praser villey Trout Hatchery Area scate: vear... 1. 5. 100 '
Ministry of the Environment . wor... 12 = 1000' (approx) June, 1979
Section A-A' M. Zubel
35] ENVIRONMENTAL AND ENGINEERING SERVICE . _Zube ENGINEER
WATER INVESTIGATIONS BRANCH . HLE No. 92 G/1 ow. no Figure 2

¥

beil 6661 wrs




€

/ '

P
UA.U‘HA:

:u.

Ao
S
Citrreas

¥l [_*

e 1-\

Highivay

\&éﬁ* TJIU

=l 3 .

DISTRICT OF MATSQUL

EST. WELL YIFLDS = 3500 gzpm
FST. AVG. DUTPUT = 1800 Hﬁn

;‘?j. \

DISTRICT OF MATSQUL
EST. AVG. OUTPUT « 800 gpm
Oaly 1 well in vred: m'imﬂ

N\ -

MINISTRY OF THE FIVIRONMENT

o Iz
-’ oy
= .. 17
St '_-’.'.'.«\
e IUCT Y

0 Gunl Piel o
PN AR

’ Rwonal [ify
Medicat !

[j LN

FRASFR VALLEY TROUT HATCHERY

MAX. ALLOW. OUTFUT = 2500 got

EST. AVG. QUTPUT = 1300 gy

Cenlre

‘| oss.

.‘XL-IS’D{Y OF THE ENVIRONMENT
WELL - WR~

13-6

2

e

\

AL

NNl DISTRICT OF ABACTSFURD
'\‘_ EST. AVG. OUTPUT = 840 gpap

2 =
NIRISTRY OF THE Ex/ IKOMENT |
0BS. VELL - F.V.T.H. § 3 R
055. WiLL - F.V.T.H. 8 5 '
Q, DISTRICT UF ABLOTSFORD
T~ LABaNDONYD WELL -

\L\Y T

e N i

L %-{} OBS. WELL ~ UR-4-62 am
N ¥

" " . <«

PRy

N U"' M

TOWIUINE

Groundwater Aquifer Divide
(Approximate)

—>

LEGEND

Inferred Direction of
Groundwater Flow

HUNTINGDON' } o
L) . t' .

$%sila,

- .
\\‘.‘ - oo

bﬂlél’h Pgplar :

. CAVAD

- i - -

""UNITED STATES O"‘

. 100
]

S R ETIETS ") VRS
Lok Tt

|l

AMLR!CA ]

A

avod
i

.

O

hd k"‘;r),;;su
LI l
Y

%

- .
LS00 I
ey ] -

—— - —

., Brmsi cot.
\VAHIIIM.(O\'
o e

.':,.,'

w4 N .
FST. WELL YIFLDS = 3800 gpm

DISIRICT UF ASL0TSFORD

EST. AVG. OUTPUT & 800 gon
1 well in sreduction)

Fe e

7/
3%

Province of British Coh.mbfa
g g?‘k ;;5 Ministry of the Environment.

M{.

..s;;“"} ENVIRONMENTAL AND ENGINEERING SERVICE
- WATER INVESTIGATIONS BRANCH

Ebbotsford Upland Area -

Outllne of Groundwater Reservoir.
,(After Tradewell, 1974) .

SCALE: VERT

. "
HOR 1

= lSOO’(approxj

M. Zubel

.. ENGINEER

FILE

92.G/1

No.

OWG. No......

EigurelBWU




-y DT
Saovh ===
AC_)lucl__ *

., k N;;nnatﬂ J

= . = e

= wm HALL

] “MAREHALL>" 0. B i P ¥ .
BRERTRY S ENE Sy o

R X N N . _-I’lI'/lll'ﬂv — ? .~
DISTRICT OF MATSQUIL

EST. WELL YIELDS = 3500 gpm
EST. AVG. OUTPUT = 1000 gpm

o AR G ]
% Lontial Vaife e Wllll hnh"
2 S Sig

[ '.':nﬂv'“w -

D’STR[CT OF ‘iATSQUI
EST. AVG. OUTPUT = 800 gpm

Only 1 well in production) |
) z NArhy |
_____ 7l 2 DISTRICT OF ABBGTSFORD |
- | ERARM I o é _ i EST. AVG. OUTPUT = 840 gpn ||| ‘
a8, Preberm—— rmaney [ . o - |
: o R Iae o A ] |
e = . X wlusrmf OF THE ENVIROWMENT ][ |
7" TRASER VALLEY TROUT RATCHERY
. . |-0BS. VELL - F.V.T.H. # 3
. . MAX. ALLOM. OUTPUT = 2500 gpmiC¥2"] \ tt s = |
. o * LEST. AVG. OUTPUT = 1800 gpu | 08S. WELEL - F.V.T.H. , |
, : el I T, T b BISTRICT OF ABEOTSFORD || |- |
: -1 Centie [ MINISTRY OF THE ENVIRONMENT l . - ~+ | ABANDONED WEIL .
MINISTRY OF £ ;
INISTRY O ” LoBS. WEIL - WR-13-62 B S0 Pve |
.1 OBS. WFLL - WR-4-62 CWors . U prern . * o Y |
- L a o ROAD . -:'\ PRICED Y a o e b |
PR _¢_.= | R S : ’".= =oe oy eie e : i ‘
2 @ . . . .-
per 0 ] ’oé = IN ° S (%sio, . o - . & |
. B g S A R I S
2 ) S hetery, [2 o Al 2 .
* sl R i o v i 3 >
0 . Slgee oo L S U =70 . G =] .
. «Q _¢_ . . o . R E . 1:‘ I oo b. . . g 8
‘1. B M . N 7 - 53N Fr i SRR |
. “ ——— o f . 5 . =3 . 5 . . i PN |
A e o N R 2 . g: . a.o . . ] - _ o . .
sayel Pit -——= wftes g = L X DISTRICT OF ABBOTSFORD }
—_ }— = . . g | o~ i ‘-F}*ME“ S EST. WELL YIELDS = 3800 gpm ! .
. B N = z |- EST. AVG. OUTPUT = 800 gpn [ .o
] s 'n"'::; i i e S né%" . anly 1 well in product'on) i |
RTY . mo\ . =T L
21 5 " ] H nlmgdo
&3 - { Y . '
— {]E . [N ¥ 2 % 4 B
‘— ) .. N \ d-{, 3 .,.. . . - 1o M ey e
— ' _ : [¥ oy It e prpewa - roans eaa . ERang .
TR 27 NITED STATES 0;“ AMLRICA, . oy WASHING TON
o Ll )P ( W <
1 ' e R N K S

Province of British Columbla Abbotsford Upland Area SCALE: VERT

- ) i~ HOR
Ministry of the Environment. Well Location Plan of

ENVIRONMENTAL AND ENGINEERING SERVICE | > Major Producers (L0O+ gpm) : M..Zubel ENGINEER
WATER INVESTIGATIONS BRANCH C ' e | Fue No. oo 92 G/, OWG. No.... Figure b :

1% <"1800"  June, 1979




wd3sn Q00T = @38y

Pump
Intake
/

dung *xel - (8#HIAL) b

S — M_ :
T - M /. 1 T T T ¥ Y o nmu
ZHHIAL : — 3 " m z
| N\ oty & 4 e
t / ..u_ m o [}
[ \ 0 g =
D>t o a &
@ IS B 2
‘ B \ ;
wd3sn 005 = 238y ! S “
dung -xo o (1 puzanp> a1 "3\ .
€ # TIEM NOIIONAOY ! @
B 1 .M_.» c.&m . -
" 2 N 589
_ 5 & @ o=
! o wy R [SH ED)
_ o Lals]s
: mE = =
9#HIAL i 3 8 / 5 8 .
“ .m_. . o 2
wd8gQ O/ = 938y i & 5 Z Y
dung *xel - (L#HIAL) - L -
Z # TIEM NOILONdO¥d “ \ &
— ! N o w
egHIAL - TIoM sag>[F— R e - -
UOT3D9g I9IBMPUNOIL i ) @
5 H - [} / =
- Y
! ] .m W
FMI|||||||||,u.c.llllllllwv STH =
_ g2 S 3
“ < B / e
1 == ¥
g ) L%
— k)
! \
! :
. . \ N
" 195
t o | [75]
I 3]
t >
“ 5
- 0}
]
-
=

T # TTEM NOILINAO¥d

TT®M Your-QZ #M9u
70 uwor3edo] pasodoid

X

+

'
t
t
i
]
I
|
|
L
uuuuuuuuuuuuuuuuuu |
[ pmzaa P A -\
. ol
~
5! \
|
a4l o \
>| B
]
gl g T ¥ \
I > o )]
c P! o2 [}
& _ H g e /
3l . O €9 o
o =i - | =
M ° - ot
ol & I %
Ao g O /
il o 8 8
2 v“ no /
al
) \
. o V-
S#ALAL ~=TToM S0P W-II2I200
uor3oeg io3eapunoint’ - I ] N - "
S 0
n 3 *1d ‘NOIIVAATH JILAJOHD m %

Province of British Columbia
Ministry of the Environment

ENVIRONMENTAL AND ENGINEERING SERVICE

WATER INVESTIGATIONS BRANCH

beil 8661 wrs



DEPTH TO WATER,

DEPTH TO WATER,

DEPTH TO WATER,

DEPTH TO WATER, FT.{B.G.L.)
i

19-75.. 1927 19_78

PRECIP., INCHES

o

I
XN

N

[N
KN}

o
[=]

N
o

o

o

o

OEPARTURE,INCHES

1
S

FION-DERPARTY UF

‘N
[=3

o

[=]

VARIATION, INCHES
]
)

1
|
E.s
)
1
Pt

w
o

[E]
&

23
o

FT.{(B.G.L)

»
o»

[*J
o

HYDRAGRAF

w»
o

FT.(8.6.L.)

-3
Q

HS
4
IS

n
o

N
v

7]
(=4

FT.(B.G.L.)

w
o

»
]

N

n
«

[
o

o

o
=]

me

»
w»

i

L

Bigt.) =i BE

| BEERUSRAHI

N

ERERER SRS R IR FRE SRR I RTY:

sedaiisyiusNaedagls

T TR IR EE T

IR LT IR RS LR P R A RRN ER 2R TR 4T ET

19_70.

19_7_ 1972 19. 73

19_79.

19_798 19_76. 19 7T 15_78.

19_74_

iz23riatiand

(s

7 Province of Britiéh ColumBia

Ministry of the Environment
ENVIRONMENTAL AND ENGINEERING SERVICE
WATER INVESTIGATIONS BRANCH

Abbotsferd Upland Area
Precipitation (1970 - 1978) Water
Level Hydrographs

SCALE: VERT

DATE

N/A

HOR

N/A

M. Zubel

beil

6660 wrs

..June, 1979

FILE No.....92 . G/1 ...



| 1500
11 :
L 1 a
b 5 — 't,{ 1/ 1000 2,
- ?@ - E I : rl . i oh-;
a ol (]
p . o8 ;
= ] ! ‘éj‘ 500 E |
d = b
n -]
a
D i o
P’ m 8 i 1T by i % :
E Ik e s e e e LB
! £
D 40 -
. : S En N b
b biel WELENON 1 WELELND. - Hes &
I : 3
b it 50 o
T Frt—1-L -
F, - - I RERS T - /.:4 - 21 E
P - - Bt 60 &
3 : D kI o | O R et A 2] 12 I 0 o - N "1 " a0 ’ 1000
2
: e
X . HRODUENIONF|WELEN0:l2 | WAT EPER Y- WECL %0 CISERNAERT ez s00 M
3 $ RES o L -]
o
z
o
b o =
2
o
38
[ 3
] 40 B
1 ;.—l
X ROOUG TN LT HBTERE o SIS 4 0m
Ll L ".-_:
) so i
o
1 = I / 8
i i 1 85
"
) THT
i 5oo‘»‘-:
i T <3
HAOUETIONI- - WELE RpIF1 CHE RN IWECETNG-H ) - Y :3
. e i E -
[+ I 3
2
i [N
0
= I & .
. ! as B 4
RODU N Hatlc NPt R ;z
n R SEa - % 8:
- 55 r:-‘u
I a
w
60 ©
IR PR RS Ty P T T L P R T R R T I I e ar arnang
19_70 19 _TL 19 72 1913 19_74 19_78. 1576 1977 1978 19_79_
o Province of British Columbia Fraser Vall TP LR -
%i Ministry of the Environment raser. Valley Trout Hatchery
3 ENVIRONMENTAL AND ENGINEERING SERVICE Production Well Data
WATER INVESTIGATIONS BRANCH
DATE M. Zubel e .. ENGINEER
SCALE: VERT N/A
HOR N/A June, 1979 FILE No._... 92 G[1 DWG. No. Edgure 7

beil 6660 wrs




TABLE 1
. PRECIPITATION DATA "~

YEAR | JAN = FEB ~ MAR . APR | MAY CJUN - JUL | AUG . SEP 0CT NOV DEC

1970 | 7.52 3.19 3.46 6.42 1.8 1.36 2.51 .15 4.41 4.21 7.36 8.05 [Precipitation, in.
+2.52 -1.81 -1.54 +1.42 -3.15 -3.64 -=2.49 --4.85 --0.59 -0.79 +2.36 +3.05 |Departure from mean
+2.52 +0.71 -0.83 +0.59 -2.56 -6.20 -8.69 -13.54 -14.13 -14.92 -12.56 -9.51 |Cum. Departure

1971 |13.58 6.27 7.94 2.65 2.73 5.57 1.26 0.78 4.47 8.19. 11.73 11.06 |Precipitation, in.
+8.58 +1.27 +2.94 -2.35 -2.27 +0.57 -3.74 -4.22 -0.53 +3.19 +6.73 +6.06 |Departure from mean
-0.93 0.34 3.28 '6.93 -1.34 -0.77 -4.51 -8.73 -9.26 -6.07 0.66 +6.72 {Cum. Departure

1972 | 8.21 11.70 10.67 7.43 2.77 2.82 5.65 2.16 6.14 1.89 4.99 14.37 [Precipitation, in.
+3.21 +6.70 +5.67 +2.43 -2.23 -2.18 +0.65 -2.84 +1.14 -3.11 -0.01 +9.37 |Departure from mean

9.93 16.63 22.3 24.73 22.5 20.32 20.97 18.13 19.27 16.16 16.15 25.52 |Cum. Departure

1973 | 4.74 3.52 3.82 2.21 3.25 2.92 0.71 0.78 1.28 6.76 9.09 9.37 |Precipitation, in.
-0.26 -1.48 -1.18 -2.79 -1.75 -2.08 -4.29 -4.22 -3.72 +1.76 +4.09 +4.37 |Departure from mean
25.26 23.78 22.6 19.81 18.06 15.98 11.69 7.47 3.75 5.51 9.6 13.97 |Cum. Departure

1974 (11.42 8.68 6.28 4.96 4.27 2.48 2.33 0.13 0.51 2.30 8.18 9.70 {Precipitation, in.
+6.42 +3.68 +1.28 -0.04 -0.73 -2.52 -2.67 -4.87 -4.49 -2.70 +3.18 -+4.70 |Departure from mean
20.39 24.07 25.35 25.31 24.58 22.06 19.39 14.52 10.03 7.3 10.51 15.21 |Cum. Departure

1975 | 7.94 6.66 3.56 2.27 2.45 1.46 1.26 5.81 0.41 13.65 9.31 13.50 {Precipitation, in.

' +2.94 +1.66 -1.44 -2.73 -2.55 -3.54 -3.74 +0.81 -4.59 +8.65 +4.31 +8.50 |Departure from mean
18.15 19.81 18.37 15.64 13.09 9.55 5.8] 6.62 2.03 10.68 14.99 23.49 |Cum. Departure

1976 [10.74 7.14 4.92 4.62 3.99 2.74 2.55 3.63 2.60 4.75 3.12 5.83 |Precipitation, in.
+5.74 +2.14 -0.08 -0.38 -1.01 -2.26 -2.45 -1.37 -2.40 -0.25 -1.88 +0.83 |Departure from mean
29.23 31.37 31:29 30.91 29.9 27.64 25.19 23.82 21.42 21.17 19.29 20.12 |[Cum. Departure

1977 | 5.73 2.71 5.37 3.07 4.49 1.02 1.91 3.91 3.44 4.33 9.17 9.61 |Precipitation, in.
+0.73 -2.29 +0.37 -1.93 -0.51 -3.98 -3.09 -1.09 -1.56 -0.67 +4.17 +4.61 |Departure from mean
20.85 18.56 18.93 17.0 16.49 12.51 9.42 8.33 6.77 6.1 10.27 14.88 |Cum. Departure

1978 | 5.92 3.90 5.01 4.11 4.39 2.12 0.43 5.36 5.97 2.87 6.94 3.91 |Precipitation, in.
+0.92 -1.10 +0.01 -0.89 -0.61 -2.88 -4.57 +0.36 +0.97 -2.13 +1.94 -1.09 [Departure from mean
15.8 14.7 14.71 13.82 13.21 10.33 5.76 6.12 7.09 4.96 6.9 5.81 [Cum. Departure

1979 | 2.97 6.80 3.73 4.13 Precipitation, in.
-2.03 +1.80 -1.27 -0.87 Departure from mean

3.78 5.58 4.31  3.44 . {Cum. Departure
: '¥ ) :
Average yearly precipitation (1949-1978) = 59.95 in.

Average monthly precipitation (1949-1978)

5.00 in.
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TABLE 2
. SUMMARY OF PRODUCTION WELL PUMPING TESTS
- DURATION SPECIFIC
TEST RATE OF TEST DRAWDOWN CAPACITY COMMENTS
DATE (Usgpm) (hrs.) (ft.) (USgpm/ft.)
(a) Production Well #1 (Hatchery Well #8)
September 1027 - 10.20 100.7 - Nonpumping static water
1969 *1 1572 - 15.60 96.9 level = 22.67 ft.,.
_ 2010 1 21.23 94.7 :
2010 24 22.63 88.8
2010 48 23.30 86.3
September 2000 1 20.80 96.2 - Nonpumping static water
1970 *2 2000 24 23.13 '86.5 level = 23.57 ft.
2000 192 29.31 68.2 - Hatchery Well #7 also_
pumping at 1300 USgpm.
February 1863 5 23,95 77.8 - Hatchery Well #3 also
1977 %3 1521 1 18.83 80.8 pumping at 600 USgpm.
2100 3 25.06 83.8 - Pumping water level =
30.42 ft.
May 1140 1 15.54 73.4 - Hatchery Wells #2 & #3
1979 *4 1500 2 22.70 66.1 also pumping at
850 USgpm.
- Pumping water level =
42.42 ft.
(b) Production Well #2 (Hatchery Well #7)
June 400 1 9.80 40.7 - - Nonpumping static water
1969 *5 840 2 19.80 42.4 level = 25.53 ft.
1290 3 30.80 41.8
September 1300 1 30.87 42 .1 - Nonpumping static water
1970 *2 1300 24 33.20 39.2 level = 26.44 ft.
’ 1300 192 40.00 32.5 - Hatchery Well #1 also.
pumping at 2000 USgpm.
January 425 1 10.00 42.5 - Hatchery Wells #1 & #3
1977 *6 513 5 12.00 42 .8 also pumping at
720 USgpm.
(c) Production Well #3 (Hatchery Well #1)
July 525 24 9.66 54.7
1967 *7 -(Avg.)
*1  (Hall, 1970) *4 (Zubel, 1979) *7 (Foweraker, 1967)
*2 (Callan, 1971a) *5 (Parry, 1969) : '
f3 (Kohut, 1977a) *6 (Kohut, 1977b)




