
1 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

i 

REGIONAL GROUNDWATER POTENTIAL 
FOR 

SUPPLYING IRRIGATION WATER: 1986 

ALBERNI VALLEY 

K .D. R o n n e s e t h  
M i n i s t r y  of A g r i c u l t u r e  and Food 

J u n e  1986 



11 
I 
I 
~I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE OF CONTENTS 

Page 

TABLE OF CONTENTS ................................................ ii 
L I S T  OF FIGURES .................................................. iii 
ACKNOWLEDGEMENTS ................................................. i v  

1. INTRODUCTION ..................................................... 1 

2. PHYSIOGRAPHY ..................................................... 3 

3. BEDROCK GEOLOGY .................................................. 3 

4. UNCONSOLIDATED DEPOSITS .......................................... 4 

5 .  GROUNDWATER POTENTIAL ............................................ 4 
5 . 1  B e d r o c k  ..................................................... 4 
5.2 U n c o n s o l i d a t e d  .............................................. 6 

6 .  EXTENT OF DEVELOPED AND POTENTIAL AQUIFERS ....................... 8 

7 .  WATER QUALITY .................................................... 11 

8. CONCLUSIONS ...................................................... 13 

9.  REFERENCES ....................................................... 14 



LIST OF FIGURES 

Page 

Figure 1 Index Map of Study Area................................... 2 

Figure 2 Regional Groundwater Potential for Supplying Ins ide  of 
I r r i g a t i o n  Water 92F.017 ................................ Back Cover 

Fi gure 3 Regional Groundwater Poten t i  a1 f o r  Supplyi ng Ins ide  of 
I r r i g a t i o n  Water 92F.026 ................................ Back Cover 

Figure 4 Regional Groundwater Potential for  Supplying Ins ide  o f  
I r r i g a t i o n  Water 92F.027 ................................ Back Cover 

Figure 5 Regional Groundwater Potential for Supplying Ins ide  of 
I r r i g a t i o n  Water 92F.035 ................................ Back Cover 

Figure 6 Regional Groundwater Poten t ia l  f o r  Supplying Ins ide  of 
I r r i g a t i o n  Water 92F.036 ................................ Back Cover 

Figure 7 Regional Groundwater Potenti a1 for Supplying Ins ide  of 
I r r i g a t i o n  Water 92F.037 ................................ Back Cover 

Figure 8 Regional Groundwater Poten t ia l  f o r  Supplying Ins ide  of 
I r r i g a t i o n  Water 92F.045 ................................ Back Cover 

Figure 9 Regional Groundwater Potenti a1 for  Supplying Ins ide  of 
I r r i g a t i o n  Water 92F.046 ................................ Back Cover 

Figure 10 C1 imatic-Geologic Units, S t ra t igraphy and Late 
Plei stocene-Envi ronments of the Study Area ............... 5 



1 
I 
1 
I 
I 
I 
i 
I 
1 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 

- i v  - 

ACKNOWLEDGEMENTS 

The author wishes t o  acknowledge the  support, the use o f  groundwater 
da ta  and the  techn ica l  assistance provided by the  s t a f f  o f  the Groundwater 

Sect ion of the  Water Management Branch, M i n i s t r y  o f  Environment. Special 
thanks t o  the s t a f f  o f  the  Coal Inventory  Section o f  the Geological Branch, 

M i n i s t r y  o f  Energy, Mines and Petroleum Resources f o r  t h e i r  support and the 
use o f  geolog ica l  data. 



il 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1. INTRODUCTION 

The Ministry of Agriculture and Food i n  conjunction w i t h  the 
Agricultural Land Commission are involved i n  a detailed assessment of the 
agricul tural  capabili ty of the eas t  coast of Vancouver Island. An analysis 
of the hydrological data was ident i f ied as an important requirement i n  the 
above assessment w i t h  groundwater be ing  a major component. 

T h i s  report and accompanying maps provides a discussion and analysis of 
developed and potential aquifers, for  the Alberni Valley area (Figure 11, 
based on presently available groundwater and geologic data. The map sheets 
which cover the study area include 92F.017, 026, 027, 035, 036, 037, 045 and 
046 (1:20,000 scale) .  These map sheets are identified as Figures 2, 3, 4, 
5, 6,  7 ,  8 and 9. 

The  hydrogeol ogical information, thematically presented on the map 
sheets, are based on the tabulated data from approximately 200 water well 
records, water well location maps (both on f i l e  w i t h  the Groundwater 
Section, Ministry o f  Environment), p u b l i s h e d  sur f ic ia l  and bedrock geology 
maps and reports (Fyles, 1963; Learning, 1968; Muller, 1963; Muller and 
Carson, 1969; Muller and Jeletzky, 1970; and Muller 19771, t e r ra in  maps 
(Ministry of Environment, British Columbia) and soi l  maps and reports 
(Ministry of Agriculture and Food and Ministry of Environment, British 
Columbia). 

Tabulated data from water well records (e.g., aquifer character is t ics ,  
d e p t h  t o  bedrock, e tc . )  and coal exploration test  holes ( d e p t h  to  bedrock, 
thickness o f  overburden, e tc . )  were transferred to  water well location maps 
( sca le  1:12,000) which were used as a working base. Surf ic ia l  geology/- 
t e r r a in  units and glacial  features (e.g., de l ta  kames) which  were considered 
hydrogeologically s ignif icant  i n  terms of groundwater potential were 
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SCALE 
1 cm = 2.5  km 

Figure 1 Index Map o f  Study Area 
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t r ans fe r red  to these same maps. A synthesis o f  t h i s  data was then trans- 

f e r r e d  t o  the f i n a l  1:20,000 scale base maps. 

2. PHYSIOGRAPHY 

The major geomorphic features o f  the study area are the  r e s u l t  o f  
s t r u c t u r a l ,  eros ional  and deposi t ional  processes. Fold ing and f a u l t i n g  o f  
t h e  bedrock, eros ion and repeated g lac ia t i on ,  i s o s t a t i c  and eus ta t i c  changes 

o f  sea l e v e l  have a l l  con t r ibu ted  to the physiographic features o f  the  

A1 be rn i  Val ley. A lbern i  Val l e y  i s  a northwest- t rending intermontane Val l e y  
40 k i lomet res  long and averaging 8 k i lomet res  wide. The v a l l e y  r i s e s  

g radua l l y  from sea l e v e l  a t  the head of A lbern i  I n l e t  to 450 metres above 

sea l e v e l  a t  i t s  northwestern end. The v a l l e y  i s  bordered on the  no r th  eas t  

by a steep and almost s t r a i g h t  mountain face. The south western margin o f  
t he  v a l l e y  i s  a more gent ly  r i s i n g  mountain slope c u t  by westward-trending 
steep wa l l  ed V a l  1 eys ( Fyl es, 1963). 

3 .  BEDROCK GEOLOGY 

According t o  Mu l l e r  (19771, Vancouver I s l a n d  i s  the main canponent o f  
t he  I n s u l a r  Be l t ,  the  westernmost major t ec ton i c  subd iv is ion  o f  the  Canadian 
C o r d i l l e r a .  The study area contains Paleozoic rocks ( a  vo lcanic  and a 
greywacke-argi l  li t e  format ion of  the  S icker  Group) , Lower Mesozoic rocks 

( vo l can ic  and l imestone-calcareous shale format ions o f  the Vancouver Group), 
Middle Mesozoic rocks ( a  volcanic  format ion o f  the Bonanza Subgroup and 

stocks o f  g r a n i t o i d  rocks o f  the I s l a n d  I n t r u s i o n s )  and Upper Mesozoic rocks 
c o n s i s t i n g  o f  upward f i n i n g  sequences o f  conglomerate, sandstone, shale coal 

o f  non-marine o r  near d e l t a i c  o r i g i n ,  succeeded by marine sandstone, shale 

o r  t h i n  bedded and graded shale-si1 ts tone sequences from the Nanaimo Group. 

The A lbern i  Va l ley  i s  p r i n c i p a l l y  under la in  by t h e  Nanaimo Group. 
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4. UNCONSOLIDATED DEPOSITS 

Most of the unconsolidated material , found in the study area may be 
attributed to the regimen and wasting of glacial ice dur ing  the Late 
P1 e i  stocene. The known unconsol i dated deposits are either from the Fraser 
Glaciation or the post g lac ia l  Period. T i l l  i s  a dominant component of the 
unconsolidated deposits and may locally exceed 30 metres in thickness. In 
places, these t i l l s  are underlain by gravel , sand, si1 t and other t i l l s .  No 
evidence has been brought f o r t h ,  indicating when i n  the geologic-climatic 
time period these sub-till materials were deposited. Fyles (1963) mapped no 
unconsol idated deposits 01 der t h a n  18,000 years before present. 

A stratigraphic framework of unconsolidated sediments and a chronology 
of Late Pleistocene environments for Vancouver Island, i s  shown i n  
Figure 10. 

5. GROUNDWATER POTENTIAL 

5.1 Bedrock 

Groundwater w i t h i n  the bedrock can be found i n  fractures, along 
bedding plane partings, i n  the inter-flow zones of lava ,  i n  the inter- 
granular openings i n  the rock, and i n  the case of limestone, i n  the 
channels formed by the d i s s o l u t i o n  o f  the rock by water. Water wells 
drilled on Vancouver Island, indicate fractures, bedding plane partings 
and solution channels are probably the main sources of groundwater from 
the bedrock. Seventy wells were reported t o  be constructed i n  bedrock. 
Thirty-one i n  g ran i t ic  rocks of the Is land Intrusives and 24 i n  the 
sedimentary rocks of the Nanaimo Group. The remaining wells were reported 
t o  be constructed i n  volcanic or metamorphic rock types w i t h  a few 
completed i n  bedrock where the type of bedrock was not reported. 

7 
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The possibi l i ty  of .obtaining adequate supplies of groundwater for  
i r r iga t ion  purposes are generally considered to be poor and although a few 
bedrock wells (constructed i n  the sandstone and granitic rock types) i n  
the study area have been reported to yield between 1 and 9 L/s (nine 
1 i t r e s  per second is  s ignif icant  when considering i r r iga t ion  require- 
ments), long duration pumping t e s t s  would be required to verify i f  bedrock 
aquifers are capable of a sustained h i g h  withdrawal rate.  

Examples of bedrock aquifers capable of yielding suff ic ient  supplies 
of groundwater for i r r igat ion purposes can be found i n  the Mill Bay and 
Saanich regions of southern Vancouver I s l a n d  where well yields u p  to  16 
L/s have been obtained. I t  is  not known i f  comparable h i g h  yielding 
bedrock aquifers ex i s t  i n  the study area. Though possible, identification 
of such aquifers would require detailed geologic mapping as well as test 
d r i l l  i ng. These procedures can be b o t h  time-consumi ng and expensive. 
Currently, however, the reported highest producing we1 1 s i n  the A1 berni 
Valley are constructed i n  bedrock. 

5.2 Unconsolidated DeDOSitS 

Most o f  the groundwater used on Vancouver Island comes from unconsoli- 
dated deposits which receive water from in f i l t r a t ion  of e i ther  precipi ta- 
t ion or surface water sources. The amount of water obtainable from these 
materials,  depends on the permeability of the aquifer material, the thick- 
ness and extent of the aquifer, the rate  of aquifer recharge and on well 
construction. 

The unconsolidated deposits which are hydrogeological ly s ignif icant  i n  
terms of groundwater potential for  i r r igat ion purposes are primarily 
comprised of sand and/or gravel. Though there i s  a paucity of  well log 
information available i n  the study area (approximately half are shallow 
dug we1 I s ) ,  suitable geologic deposits indicate the potential avai labi l i ty  
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of groundwater for irrigation purposes. Surficial geology maps indicate 
extensive deposits of sand and/or gravel found a t  surface. The few wells 
constructed i n t o  these deposits report aquifer thicknesses greater than 
7 metres and yields greater t h a n  3 L/s. Often these yields can be 
increased i n  productivity by more efficiently developing the wells. Based 
on similar unconsolidated geologic environments on the east coast of 
Vancouver Island, i t  i s  probable t h a t  h i g h  yielding sand and/or gravel 
aquifers exist i n  the Alberni study area. The deposits which f a l l  i n t o  
this category are 1 i sted and discussed bel ow. 

1) The shore, deltaic, f l u v i a l  and a l luv ia l  deposits of the S a l i s h  
Sediments. These depos i t s  range up to 10 metres i n  thickness i n  the 
Somass Valley. The target for groundwater exploration would be the 
f l u v i a l  deposits near present day stream channels and deltas. These 
would include the valleys of the Somass, Sproat ,  Stamp and Ash Rivers. 
Other target areas would include the a l l u v i a l  fan deposits located on 
the north-east side of the Alberni Valley. These a l l u v i a l  fans were 
no t  included i n  the mapping for this report. For further information 
on these and other deposits mentioned i n  this report refer to Fyle's 
(1963) study on the Surficial  Geology of Horne Lake and Parksville 
Map-Areas, Vancouver Island, British Columbia 92 F/7, 92 F/8. 

2 )  Terraced f luv ia l  deposits which include deltaic, channel, f loodp la in  
and a l l u v i a l  fan deposits of the Capilano Sediments. These deposits 
range up t o  10 metres i n  thickness, 800 metres i n  w id th  and by 2400 
metres i n  length. These f l u v i a l  deposits would be target areas for 
groundwater expl ora t ion .  Major examples of these fl u v i  a1 deposits can 
be found along the Somass, Sproat, lower Stamp and lower Ash Rivers 
w i t h  minor examples located near Rogers and Cherry Creeks. Well 
washed, gravelly, seashore deposits are of limited extent in the 
Alberni Valley. 
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3) The glaciof luvial  deposits which include hummocky, knob and kettle, 
ridged, esker, kame terrace and kame delta deposits of the Vashon 
Drift. These deposits are usually found resting on the ground moraine 
deposits of the Vashon Drift. A l l  of the above are target area for 
groundwater exploration. An esker-channel complex about 11 k i l  ometres 
long exists i n  the Ash River/Stamp F a l l s  region. Eskers range up to 
15 metres h i g h  and two and one-half kilometres long. One aquifer 
associated w i t h  an esker currently supplies a dairy farm operation i n  
the Val ley. Gravels w i t h  ice-contact topography form an irregular 
belt up  to .8 kilometres wide from the outlet o f  Great Lake to Stamp 
Falls. The majority of these deposits (mainly delta and terrace 
kames) l i e  between 85 and 95 metres i n  elevation. Other small kame 
terraces occur between Stirling Arm and the head o f  Alberni Inlet 
between 80 and 85 metres above sea level. There are also isolated 
gravelly and sandy deposits along the valley sides of the Somass and 
Stamp Rivers. These deposits range up to 25 metres i n  thickness and 
would be target areas for groundwater exploration. Lenses of sand 
and/or gravel are associated w i t h  the ground moraine deposits of the 
Vashon Drift. Though these lenses are potential aquifers their 
locat ion and v i a b i l i t y  must be confirmed by drilling, which can be 
both time consuming and expensive. 

4)  As stated, earl i er unconsol i dated sand and/or gravel deposits ol der 
t h a n  the Vashon t i l l s  are known t o  exist i n  the study area b u t  a t  
present ( t o  the author's knowledge) they have not been mapped or 
identified. 

6. EXTENT OF DEVELOPED AND POTENTIAL AOUIFERS 

The fol lowing i s  a description and the limitations of each component 
shown on the 1:20,000 scale base maps (Figures 2-91. 
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POTENTIAL UNCONSOLIDATED UNCONFINED AQUIFERS: 
These areas outline the surficial extent of 
unconsolidated deposits primarily comprised of 
sand and/or  gravels. They outline areas where 
there i s  a h i g h  probability of locating water- 
bearing sand and/or gravel aquifers b u t  does 

n o t  imply the existence of water-bearing sand and/or gravel aquifers. In 
some areas for  example the sand and gravel deposits may be very t h i n  and dry 
throughout their entire thickness. 

These areas outline potential unconfined aquifers a t  surface, i t  does n o t  
show distribution a t  depth. This i s  especially relevant to  any sand and/or 
gravel deposits which may underlie younger deposits (eg. marine clays or 
Vashon t i l l )  in the region. 

The surficial geology units which make u p  these areas were transferred first 
from 1:63,360 and 1:50,000 scale mapping t o  1:12,000 scale water well 
location maps, and then to 1:20,000 scale cadastral maps. Minor boundary 
errors may exist therefore on the larger scale mapping. 

7 - ,  I ,  I I I  I 8  I I I 1 1  I I I +++++++++++++++++ +++++++++++++++++ +++++++++++++++++ 
+ + + + + + + + + + + + + + + + t  
+ + + + + + + + + + + + + + + + t  
+ + + + + + + + + + + + + + + + t  +++++++++++++++++ +++++++++++++++++ 
++++++++++++++++-I 
t++++++++++++++++ 

DEVELOPED UNCONSOLIDATED AQUIFERS: These areas I outline where sand and /o r  gravel aquifers 
I (greater t h a n  0.3 metres i n  thickness) have been 
I identified a t  depth based  on water well 
1 l i t h o l o g y  records. These aquifers may be either 

conf i ned o r  unconf i ned. 

The boundaries of these areas were arbitrarily set a t  a 100 metre radius from 
a da ta  p o i n t  (water well) which  identified a sand and/or gravel aquifer 
greater t h a n  0.5 metres in thickness. Where two wells, located w i t h i n  400 
metres of each other, show similar lithologies and the geomorphology of the 
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area was homogeneous, the  boundaries were extended t o  inc lude the  area 
between the two we1 1 s. 

LOW PERMEABLE UNCONSOLIDATED DEPOSITS: These 
areas o u t l i n e  where the  unconsolidated deposi ts  
a t  sur face (predominantly til 1 s, s i1  t s  and/or 
c lays)  a re  general l y  unsu i tab le  as a q u i f e r  
ma te r ia l s  due t h e i r  low permeabi l i ty .  However 

s u i t a b l e  a q u i f e r  ma te r ia l s  may and do e x i s t  a t  

- 

depth as evidenced throughout these areas where s i t e  s p e c i f i c  data are 
ava i l ab le .  Where ground moraine deposi ts  have been mapped i n  these areas, 
l o c a l l y  there may be sand and/or gravel deposi ts  found a t  surface o r  i n  
lenses a t  depth. Also, o l d e r  geologic u n i t s  t h a t  are p o t e n t i a l  aqu i fe rs  may 
be o v e r l a i n  by the  marine and moraine deposits. Product ive aqu i fe rs  may be 

found i n  these o lde r  geologic un i t s .  The boundaries were a lso t rans fe r red  
from Fy les  (1963) s u r f i c i a l  geology maps (1:63,360 sca le )  and M i n i s t r y  o f  

Envi ronment t e r r a i n  maps ( 1 :50,000 scale) .  M i  nor boundary e r r o r s  the re fo re  
may e x i s t  on the l a r g e r  scale mapping. 

BEDROCK AQUIFERS: These areas i d e n t i f y  where 
bedrock i s  loca ted  a t  o r  near ground surface 

and/or where we1 1 logs  i n d i c a t e  bedrock aqui fers .  
The boundar ies  f o r  t h e s e  areas  were a l s o  

a r b i t r a r i l y  se t  a t  100 metre radium from a data 
p o i n t  (e.g., bedrock we l l  o r  rock outcrop). Th is  

d is tance was extended to 400 metres between data p o i n t s  i f  water we l l  
1 i tho1 ogy and the  sur face morpho1 ogy so warranted. 
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Water w e l l s  where y i e l d s  greater  than 3 L/s have 
been reported. When found i n  known developed 
unconsol i d a t e d  a q u i f e r  regions, these areas show 
the  h i  ghest p o t e n t i  a1 f o r  ob ta in ing  groundwater 

suppl ies t o  meet i r r i g a t i o n  requirements. 

Water w e l l s  where y i e l d s  between 1 and 3 L / s  are 
reported. These areas a lso  show h igh p o t e n t i a l  
f o r  o b t a i n i n g  i r r i g a t i o n  suppl ies o f  ground- 
water. 

7. WATER QUALITY 

The concentrat ion and composit ion of d isso lved cons t i tuents  i n  a water 

determine i t s  q u a l i t y  f o r  i r r i g a t i o n  use. Three o f  the c h a r a c t e r i s t i c s  o f  
an i r r i g a t i o n  water t h a t  appear t o  be the most important i n  determining i t s  

q u a l i t y  are the t o t a l  concentrat ions o f  so lub le  sa l ts ,  the r e l a t i v e  propor- 
t i o n  of sodium t o  other  ca t ions  and the concentrat ions o f  boron and other  

elements t h a t  may be tox ic .  

The t o t a l  concentrat ion o f  so lub le s a l t s  can be expressed i n  terms o f  
i t s  e l e c t r i c a l  c o n d u c t i v i t y  and i s  o f t e n  expressed as micromhos/cm a t  25OC. 
The higher the concentrat ion o f  so lub le s a l t s  and minera ls  the h igher  the 

c o n d u c t i v i t y .  There was only one labora tory  analyses o f  groundwaters from a 

bedrock aqu i fe r  i n  the China Creek region. Based on e l e c t r i c a l  c o n d u c t i v i t y  
these waters f a l l  i n t o  the medium s a l i n i t y  hazards c lass (Richards, 1969). 

According t o  Richards (1969):  

"Medium s a l i n i t y  water can be used i f  a moderate amount o f  leaching 
occurs. P lan ts  w i t h  moderate s a l t  to lerance can be grown i n  most cases 
w i  t h o u t  speci a1 prac t ices  f o r  sal  i n i  ty c o n t r o l  . 'I 
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A sal ty  t a s t e  i n  the groundwater was recorded on 3 water well records. 
T h i s  implies a h i g h  chloride reading of greater than 350 mg/L (Anderson, 
1973). Though this reading may or  may not indicate a h i g h  level of total  
dissolved solids,  the sodium absorbtion ra t io  and the conductivity reading 
a r e  l ikely to be h igh .  Two wells were completed i n  shale and one i n  
granite.  Water quality analyses would be required to verify comments on 
sa l ty  tasting groundwaters and i f  so, to determine i f  these groundwaters are  
w i t h i n  acceptable limits for i r r iga t ion  use. A s u l p h u r  smell was reported 
from the groundwater of one we1 1. 

The relat ive proportion of sodium to other cations (usually calcium and 
magnesium) i n  groundwaters may make some waters undesirable for  some crops. 
T h i s  relationship i s  usually expressed as the sodium absorption ra t io  (SARI 
where SAR = Na+/J(Ca+++Mg++)/Z and can be used for identifying the suita- 
b i l i t y  of groundwaters for i r r igat ion purposes. The formula applies where 
a l l  concentrations are expressed i n  epm. Applying the SAR formula to eight 
laboratory analyses revealed the sodium hazard level as being low i n  the 
groundwaters of the unconsol idated aquifers. Applying the SAR formula to  
the one laboratory analyses of groundwaters from bedrock aquifers revealed 
the sodium hazard level as being low. 

According to  Richards (1969) : 

"Low sodium water can be used for i r r igat ion on almost a l l  so i l s  
w i t h  l i t t l e  danger of the development of harmful levels of 
exchangeable sodium. However, sodium sensit ive crops such as 
stone-frui t t rees  may accumulate injurious concentrations of 
sodium." 

Another important character is t ic  of i r r igat ion waters are  concentra- 
t ions of boron and other elements tha t  may be toxic. Though h i g h  levels of 
toxic elements such as boron have been recorded locally elsewhere on 
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Vancouver Island, i t  i s  not  known i f  h i g h  levels of toxic elements are 
present i n  the study area, especially i n  the bedrock groundwaters. 

More analyses (from wells completed i n  both unconsolidated materials 
and bedrock) would provide a more complete understanding of natural water 
qual i ty i n  the study area. 

8. CONCLUSIONS 

On a regional basis, there i s  a potential for locating groundwater 
supplies capable of meeting i r r igat ion requirements i n  the valley region of 
the study area. The largest  groundwater reserves i n  the area are probably 
contained i n  recent a1 1 uvi a1 deposits, terraced fl u v i  a1 and del t a i c  
deposits, and possibly other sediments beneath the Vashon Drift. 

Though there i s  a paucity of well log information available for much of 
the study area, suitable geologic deposits indicate the potential availa- 
b i l i t y  of groundwater for i r r iga t ion  purposes. Even where water well log 
information i s  available, most water well logs reported yields from sand 
and/or gravel aquifers a t  l ess  than 2 L/s.  This i s  usually the resu l t  of 
the immediate needs o f  the water user. A single family home only requires a 
well yield of 0.2 L/s.  A more e f f i c i en t  development of the same aquifer 
will often yield higher productivity. 

Natural water quality is  expected to be acceptable from the ground- 
waters of unconsolidated deposits. Not enough data i s  available on the 
water quality of bedrock or unconsolidated aquifers b u t  comments from a 
dozen water well logs indicate the need for more water quality analyses. 

T h i s  report i s  regional i n  scope and ident i f ies  areas which have the 
potential to supply i r r igat ion water. I t  does not provide a quantitative 
assessment of water avai labi l i ty  for  a s i t e  specific location. To provide 
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such an assessment, more accu ra t e  del inea t ion  of a q u i f e r  boundaries and 
estimation of groundwater recharge, movement, aqui fe r  parameters and w i t h -  
drawal would be required on a s i te  s p e c i f i c  basis. 
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