
British Col urn bia 

d Mr. Don Peterson 
F ish  and Cul ture Section 
Recreational Fi sher i  es Branch 

Re: Assessment o f  Groundwater a t  Hancevil l e  

Date: A p r i l  11, 1988 

Our F i l e :  92 0 14' # / ~ k / .  

As requested by Mr. R.A.H. Sparrow a pre l iminary assessment o f  groundwater 
condi t ions has been completed f o r  the above area. A spri'ng on the TH ranch 
a t  Hancevi l le has been reported to have diminished i n  f low f rom 5450 L/min 
i n  1981 t o  2800 L/min i n  1986. Comments were requested on the s u i t a b i l i t y  
o f  the area f o r  groundwater and whether flows would be expected to f l uc tua te  
f o r  t h i s  type o f  spring. This memorandum summarizes the known groundwater 
condi t ions based on a review o f  ava i lab le  geologic mapping, ava i lab le  
hydrologic reports, a i r  photograph i n t e r p r e t a t i o n  and a one day f i e1  d 
reconnaissance completed i n  October 1987. Prospects f o r  devel oping 
groundwater supplies i n  add i t ion  t o  the spr ing (Hancevi l le Spring) on the TH 
ranch are discussed and recommendations are provided on a program f o r  
prov ing up add i t iona l  groundwater sources o f  supply. 

LOCATION AND CLIMATE 

Hancevi l le  i s  s i tua ted  along the nor th  bank o f  the C h i l c o t i n  River 
approximately 70 km west o f  Will iams Lake (Figures 1 and 2) .  The area 
receives between 336 and 464 mm o f  p r e c i p i t a t i o n  annually, based on records 
(Environment Canada, 198-1 f o r  s ta t ions  a t  A lex is  Creek and Big Creek 
s i t ua ted  17 km northwest and 14 km south o f  Hancevi l le respect ively.  

GEOLOGY 

The C h i l c o t i n  River  va l ley  a t  Hancevi l le l i e s  w i t h i n  a la rge  g lac ia l  mel t  
water channel bounded by cutbanks and terraces (Tipper, 1971 1. Avail able 
bedrock mapping (Tipper, 1963) ind ica tes  the Ch i l co t i n  River va l ley  a t  
Hancevi l le  i s  under la in  by poor ly consolidated T e r t i a r y  sedimentary rocks 
i nc lud ing  b u f f  to grey s i l t s tone,  diatomite,  c lay  and s i l t y  sand, course 
reddish brown conglomerate and minor ash beds (Figure 1). Tr iass ic  
1 imestones are reported to under1 i e  the V a l  l e y  downstream o f  Hancevil l e  and 
T e r t i a r y  plateau lavas comprised o f  o l i v i n e  basal ts ,  andesite and re la ted  
t u f f s  and breccias are mapped on the upland areas nor th  and east o f  the 
community. 

- 

Unconsolidated deposits over ly ing bedrock and comprised o f  morainal , 
g l a c i o f l  u v i  a1 , 1 acus t r i  ne and s l  ope/l andsl i d e  deposits were observed i n  the 
f i e ld .  The d i s t r i b u t i o n  o f  these deposits based upon f i e l d  observations and 
a i r  photograph i n t e r p r e t a t i o n  are shown i n  Figure 3. Much o f  the upland 
area nor th  o f  Hancevi l le  Spring i s  under la in  by morainal deposits o f  g lac ia l  
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suggest t h a t  prospects f o r  devel oping groundwater suppl ies i n  addi t ion  to  
Hanceville Spr ing  a r e  encouraging. Test-well d r i l l i n g  and aqu i f e r  t e s t i n g  
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t i l l  w i t h  sand and grave l ,  overlying T e r t i a r y  b a s a l t  lavas .  These l avas  a r e  
exposed west and southeas t  of Hanceville Spring. A series of g l ac io f luv ia l  
t e r r a c e s  underlain by sand and gravel and l a c u s t r i n e  s i l t  occur along the 
va l l ey  between e l eva t ions  of 2150 t o  2250 feet. Slope depos i t s  and 
landsl ide complexes including disturbed morainal,  g l ac io f luv ia l  and T e r t i a r y  
bedrock mater ia l s  occur ad jacent  to the Chi lco t in  River and a l so  along the 
upland south of Highway 20. Alluvial  depos i t s  of sand and gravel w i t h  
boulders occur w i t h i n  the f loodplain of the Chi lco t in  River. Records from 
two water wells d r i l l ed  to the west o f  Hanceville Spring ind ica t e  up to 68 
feet  of sand and c l a y  may be encountered . i n  d r i l l i n g  through the 
g lac io f luv ia l  t e r r aces .  A schematic geologic c r o s s  sect ion showing the 
poss ib l e  r e l a t ionsh ip  between the unconsolidated and bedrock depos i t s  is 
shown i n  Figure 4.  Landslide depos i t s  along the Chi lco t in  River a r e  l i ke ly  
the result of the presence of weakly consol idated T e r t i a r y  bedrock depos i t s  
of s i1  t s t o n e  and c lay ,  downcutting o f  the Chi lco t in  River and groundwater 
discharge from the g lac io f l  uvial  depos i t s  and more permeable bedrock units 
on the upland. 

GROUNDWATER CONDITIONS 
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DISCREPANCY IN SPRING FLOW RATES, 1981 AND 1986 

Apart from possible errors i n  flow measurements, the discrepancy between the 
flow rates of Hanceville Spr ing  measured i n  1981 and 1986, m i g h t  be due to a 
number of other possible factors which could include for example the 
following: 

1. Climatic effects 
2.  Disturbance of geologic conditions due t o  slope instabil i ty 
3. Man's act ivi t ies  i n  the recharge area. 

Comments on each of these factors are given below: 

1. Climatic Effects 

Precipitation data available for the s ta t ion  a t  Alexis Creek indicates that 
t h e  region has received below normal precipi ta t ion every year since 1980 

period i s  incomplete. The cumulative effects of t h i s  extended period of 
below normal precipitation could have significantly reduced the recharge to 
the aquifer supplying Hancevil l e  Spring.  Depending upon whether the nature 
of flow w i t h i n  the lavas is  along fractures o r  interflow zones, i t  is 
possible that the discharge a t  Hanceville Spr ing  could vary significantly 
over the long term. Continued monitoring of the discharge intermittently 
over a number of years would be required to determine any long-term 
vari ations and the re1 i abi 1 i t y  of supply. F1 ow moni tori ng during 1986 
(pers. comm. W. Klopp, 1986) showed very l i t t l e  flow var ia t ion during the 
year. 

.. (Figure 5 and Table 1). Precipitation da ta  from Big Creek for the same 

2. D i  sturbance of Geol oaic Conditions due t o  S1 oDe Instabil i t v  
. .  

.?. . 
I .'I . 

, . -  

As the slopes below the glaciofluvial deposits are actively moving and being 
affected by groundwater discharge, i t  is possible that mass earth movements 

- ., could cause either a sudden lowering or bui ld-up of hydraulic head above the 
- slide area thereby affecting the flow of Hanceville Spring. Exposure of 

aqui f e r  materi a1 s for example fol 1 owi ng a lands1 i de and subsequent dra in ing  
could lower the hydraulic head i n  areas upslope and reduce the discharge of 
Hanceville Spring.  A1 ternatively, the discharge of 'Hancevil l e  Spring might 
increase i f  a groundwater discharge area downslope became covered by low 
permeabi 1 i ty deposits; preventing or  reduci ng groundwater di scharge from the 
1 ower p o i n t  . 
Air photographs taken prior to and af ter  1981 were examined to determine 
whether or not any detectable mass earth movements occurred af ter  1981 i n  
the area downslope of Hanceville Spring.  The series of air photographs 
examined for 1975 (BC7709) and 1987 (BC 87061) however showed no discernible 
land changes downslope of Hanceville Spring since 1975. 

/ , 
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3. Man's A c t i v i t i e s  i n  the Recharge Area 

It i s  possible t h a t  some o f  man's a c t i v i t i e s  i n  the recharge area a f t e r  1981 
could have contr ibuted t o  changes i n  the f low o f  Hancevi l le Spring. Logging 
a c t i v i t i e s  f o r  example evident i n  the 1987 a i r  photographs and associated 
road construct ion and possible stream divers ion pract ices could have a1 tered 
1 oca1 groundwater recharge condi t ions on the up1 and. Fie1 d surveys and 
discussions w i th  M in i s t r y  o f  Forestry o f f i c i a l s  would be required to assess 
whether any s i g n i f i c a n t  modif icat ions to surface drainag? systems may have 
taken place. 

GROUNDWATER QUALITY 

Results of analyses o f  two samples taken from Hancevi l le Spring i n  1981 and 
1987 respect ive ly  are shown i n  Table 2. These analyses i nd i ca te  t h a t  the 

I water has not changed s i g n i f i c a n t l y  i n  the l a s t  6 years and i s  o f  the 
magnesi um-cal c i  um bicarbonate type w i  t h  moderately 1 ow m i  neral i za t ion  (TDS = 
264 mg/L). Temperature o f  the groundwater measured on October 28, 1987 was 
between 10.8 and 11.0"C. Other springs i n  the v i c i n i t y  showed temperatures 
i n  the range 10.8 and 12°C and e l e c t r i c a l  conduc t i v i t i es  a t  these 
temperatures i n  the range 200 t o  295 pmhos/cm. These groundwater 
temperatures are 5 t o  10°C greater than the mean annual a i r  temperature 
suggesting t h a t  the groundwater fo l lows a r e l a t i v e l y  deep f low system o r  i s  
p r e f e r e n t i a l l y  recharged during the summer months. The moderately low 
m ine ra l i za t i on  o f  Hancevil l e  Spring suggests the groundwaters are not 
except ional ly  o l d  and probably o r i g ina te  from a r e l a t i v e l y  shallow and 
re1 a t i v e l y  l oca l  groundwater f low system. Fur ther  sampl i n g  and analyses 
i n c l u d i n g  natural s tab le isotopes (0l8 and HD) and rad ioact ive isotope 
( T r i t i u m )  may ind i ca te  f u r t h e r  the r e l a t i v e  age and probable f low h i s to ry  o f  
the groundwater. 

! . .  
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SUMMARY AND RECOMMENDATIONS 

The source o f  Hancevi l le Spring i s  most l i k e l y  discharge from T e r t i a r y  
basa l t  lavas which are recharged by i n f i l t r a t i o n  o f  p r e c i p i t a t i o n  and 
surface runo f f  on the upland north of  the spring. P r e c i p i t a t i o n  has been 
below normal every year during the per iod 1981 t o  1986 i n c l u s i v e  i n  the 
v i c i n i t y  o f  Hancevil l e .  Apart from possible er rors  i n  f low measurements, 
the cummulative e f f e c t s  o f  t h i s  p r e c i p i t a t i o n  def ic iency and possibly man's 
a c t i v i t i e s  i n  the recharge area may have contr ibuted t o , a  decrease i n  the 
f l ow  o f  Hancevi l le Spring. Continued long-term f low monitor ing over a 
number of years may be required to confirm t h i s .  The g l a c i o f l u v i a l  ter race 
downslope o f  Hancevi l le Spring i s  subject to slope f a i l u r e  which could 
a f f e c t  the l o c a t i o n  o f  any proposed hatchery f a c i l i t i e s  and s i t e s  f o r  the 
disposal o f  waste water. The presence o f  several springs i n  the v i c i n i t y  o f  
the TH ranch property suggest t h a t  prospects f o r  devel oping groundwater 
supplies i n  addi t ion to Hancevil l e  Spring are encouraging. Test-we1 1 
d r i l l i n g  and aqui fer  t e s t i n g  would be required t o  i nves t i ga te  these 
prospects fur ther .  

Further studies would be necessary t o  determine w i th  greater cer ta in ty ,  the 
a v a i l a b i l i t y  and r e l i a b i l i t y  o f  groundwater supplies a t  Hancetv i l le  and the 
s u i t a b i l i t y  o f  the s i t e  f o r  a f i s h  hatchery. The fo l lowing are recommended 
f o r  consideration: 

Continued monitoring o f  the f low o f  Hancevi l le Spring and reviewing the 
f l o w  measurement techniques u t i 1  i z e d  t o  date to ensure accuracy o f  f u tu re  
measurements. 

Addi t ional  sampl i ng o f  groundwaters from Hancevil 1 e Spri ng and a1 so 
neighbourin discharge s i t e s  and submission f o r  standard laboratory and 
isotope (018, HD and T r i t i u m )  analyses. Estimated laboratory costs f o r  
these analyses based on 5 sampling s i t e s  are $2000.00. 

Completion and t e s t i n g  o f  three 8- inch diameter t e s t  wel ls to depths o f  
150 f e e t  to determine the f e a s i b i l i t y  o f  pumping large quan t i t i es  o f  
groundwater from the basal t  lavas and/or the g l a c i o f l u v i a l  deposits. 
Estimated costs f o r  t h i s  work woul d be $50,000 inc lud ing  engineer1 ng 
supervis ion based on a l l  t e s t  holes being completed w i t h  screens and pump 
tested. 

Completion of an i n i t i a l  geotechnical study to determine the s i t e  
s u i t a b i l i t y  o f  the area for hatchery construct ion and waste disposal 
considerations. Results o f  3 above could augment t h i s  l a t t e r  study. 
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Table 1 

Summary o f  Annual Prec ip i ta t ion  Data, Alexis Creek 

Precip i ta t ion D i  f ference From % OF NORMAL 
( m m )  N o r m a l  4 6 4 . 1  mm 

YEAR 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

447.9 16.2 
295.4 168.7 
401 .O 63.1 
320.5 143.6 
320.3 143.8 
219.5 244.6 
296.7 (March data C167.4 

missing)  

I 

97 
64 
86  
69 
69 
47 

>64 

. .  
. .  

. .e 
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Table 2 

Summary o f  water qual i ty  analyses, Hancevi 11 e Spring 
(TH Spring) 

. L  . .  ... 

.. . . .  
._. . .. .. . . .  . .  . 
,. .:..I 

( '  i .  

! .d': 
. -  . .  . 

. : . .  . .  . .  . 
. .  

Parameter Sampling Dates and Results 
04/14/8 1 28 /lo18 7 

e 

PH 
Residue Fil terabl e 
Specific Conductivity 
A1 kal i n i  ty 
Hardness CaC03 
Chl ori de 
Ammonia 
Nitrate 
Nitrite 
Nitrate p l u s  Nitrate (N) 
Phosphorus 
Sulphate 
Carbon:organic 
Cal ci urn 
Magnesi urn 
Sodi urn 
Cadrni um 
Copper 
Iron 
Lead 

8.4 
264 
437 
232 
214 

, 0.9 
0.007 
0.27 - 
0.005 

0.039 
5.7 
1 .o 
37 

- 

29.6 
14.3 
<0.0005 
<0.001 
(0.1 
<o .001 

8.1 
264 
455 
233 
203 
0.9 
<O .005 - - . .  . 

. . .  . ~. 0.28 . 

0 -003 
6.9 . .  . 

26.7 . . . .  
14.6 . ' 

' .  CO.01 . . . '  . c 

(0 .Ol 
<().I- 

, .  

. .  . 
' .̂  - 

. . ._ 
..: . - 

. .  
i . .  
: - 2 .  i . .  . . .  . .  
I .... 

. I  

. : . 37.3 . 

' <0.01 . 

. .  .. . . _  . . .  
- , _  . .  

. . .  
. .  

. .. 
, .  . .- . .. . 

. . _. 
: .  
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LEGEND 

1 TERTIARY 
1 U P P E R  MIOCENE AND ( 7 )  YOUNGER 

Olivine basalt, andesite, and related tuffs and breccias 

Buff to grey siltstone, diatomite, clay and silty sand; coarse reddish brown 
conglomerate; minor ash beds 

MIDDLE OR U P P E R  MIOCENE 

- _  

TRIASSIC 
MIDDLE OR U P P E R  TRlASSIC . 

Limestone. basalt, and related tuffs and breccias; argillite greywacke, 
conglomerate; 2a. massive limestone 
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