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4.0 £ \LUATION OF WELL LOGS

A study of the ex ;ting well logs of the North Richland Well
Field was performed to evaluate the yield potential of the wells based
on observed strata. Available well logs indicate that the aquifer is
very complex. Subsurface : rata differ substantially between
neighboring wells. Geologic evaluation of the well logs indicates that
individual well stratigrapl is primarily responsible for the different
production characteristics of the wells. ’

For the purposes ‘' this report, the subject wells have been
divided into three major gr ipings, those with the best, moderate, and
Towest yield potential, based on rock characteristics identified in the
well logs and théir positii s relative to natural aquifer flow. The
age of the well logs (ﬁost over 40 years) and lack of precise
definition of some strata prevent detailed evaluation, however, the
following general descr )tions are consistent with the operational
history of the well fic i.

Appendix A contains copies of the well logs for the North
Richland Well Field. For the purposes of this interpretation, well log
references to "clay", "silt", "rock", "cemented", or "tight" materials
were assumed to be less permeable to water than those described as
"gravel”, "sand”, "stones", and "boulders."

The wells of the highest yield potential, based on
hydrogeologic interpretati is, are wells 3000-J, D, B, and C. Wells
3000-J and 3000-D penetrat favorable rocks and probably receive water
from the aquifer and from the south recharge basin and the settling
pond. These wells should have high yields. They may benefit from
installation of more cas 1g perforations, particularly well 3000-D
which indicates seventeen feet of native static water level hea above
the screen. The lower static water level in 3000-J may somewhat limit
its yield during low recharge periods.
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Wells 3000-B and C are completed in excellent rocks and have
static water level fifteen feet or greater above the casing
perforations. Upgradient we 5 A, J, and D may be extracting some
aquifer water, however, B and C should receive ample recharge from both
the north and south basins.

Wells 3000-K, D-5, and N show moderate yield potential. Well
K terminates in a clayey horizon and is capped by a cemented gravel and
sand. It has a thirty-five foot perforated interval in rocks with
favorable permeability. Well may recharge from the settling pond
assuming the cemented gravel and sand cap do not extend beneath the
pond, or the cap is permeable. The well has good potential and has no
directly competing upgradient well.

Well D-5 penetrates rocks with favorable yield properties,
however, its static water :vel is only three feet above the
perforations and it is far removed from the recharge basins. It
probably produces primarily from the aquifer through seventy feet of
perforations. .

Well 3000-N is similar to well K although located some
distance from the recharge basins. [t penetrates a slightly clayey
layer from 351 to 346 feet MSL elevation, just below the static water
level, but shows good potent

. ~ Four wells, 3000-E , A, and H, have the lowest yield
potential due to completion in poor quality rock units within the
perforated interval. Logs of all four of these wells indicate less
permeable sediments in 44% or more of the perforated : .erval and
contain either overlying ¢ 1itards or Tow static water level.

Well A is completed in rocks with poor permeability
charac ‘*istics. Most of A’s production probably comes from an eleven
foot confined sand and gravel interval overlain by two clayey units.
It may produce from the aquifer more than from the rechargeAbasin
water.
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Additional recommend: ions for maintenance of the North
Richland Recharge Basins incl ‘e repair of the dike separating the
asins and repair of the basi erimeter fencing. Some erosion has
ccurred on both sides of the dike at the Tocation of the two steel
pipes that serve as overflow irs between the basins and may
eventually result in a breach of the dike. Repair of the existing
perimeter fence will minimize unauthorized access to the basins both
during recharge when a water hazard exists, and when the basins are
dry. '
6.2 Well Field Evaluation and Pumping Strateqy Recommendations
Since there was no dr idown of the water level during pumping
of Well J, no conclusions can be drawn from that test other than the
capacity of the well to supply a sustained 300 gallons per minute with
no measurable drawdown. The pt 1ing test of Well H, however, supplied
sufficient data to perform evi ition of aquifer storage and
transmissivity. Total yield fr 1 this pu ring test was 7.9 million
gallons for the 98 hour period * approximately 1.9 million gallons per
day (mgd). Utilizing the drawd n and pumping rate information, and
the lateral distance between the wells H and B, coefficients of
transmissivity and storage were calculated. The Coefficient of
Transmissivity, T, was calculated using the following equation:

T=2640
3
Where T = - e Coefficient of Transmissivity
Q = - e constant pumping rate
s = - g slope of the observed drawdown
curve

For this test, Q = 1343 gallons per minute
id s = 0.55 foot
For this pumping test, the Coefficient of Transmissivity, T, was

calculated to be 644,600 gallons per day/foot, a very high level.
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The aquifer Storage Coefficient, S, is calculated by the
following equation:

$=03 1o
. re

Where T = the Coefficient of Transmissivity
tp = the zero drawdown intercept of a
straight line projected through the
observed drawdown curve, in days
r = the distance in feet from the pumped
well to the monitoring well

for this test, T = 644,600 gallons per day/foot
to = .07 days
r = 350 feet

The Aquifer Storage Coefficient, S, calculated for this pumping test is
0.11, which is consistent with expected values for the types of
sediments observed in the we Is. Figure 18 is a semi-logarithmic graph
of the water level drawdown measured in Well B during the pumping of °
Well H. Values of "s" and "tg" wused in the previous calculations were
extrapolated from this curve.

We believe the aquifer at the North Richland Well Field to be
capable of supplying a s :tained 4.0 to 5.0 million gallons per day.
This* conclusion is based on the results of the pumping tests performed
by ICF personnel and evaluation of previous pumping test results from
Cornell, Howland, Hayes, and Merryfield (1961) (the previously
mentioned 1961 report estime 2d the supply under unrecharged conditions
to be 4.0 to 6.0 mgd). .

Based on this information, four basic operating strategies
for the system can be considered:

1. Continued operations of the well field using current pumping

" strategies.
Advantages:
- No a litional costs or changes from
normal maintenance and operations.
Disadvantages:

- Ineffic :nt use of aquifer.
- High cost of product water due to high volumes
of recharge water pumped.
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The pumps installed in the North Richland Well Field are
outlined in Table 2. As prev )jusly stated, for optimum production
under reduced recharge, the 1 'gest pumps should be located in good
wells on the upgradient side of the field. As shown in Table 3, the
sftuation is nearly reversed ‘:om the optimum.

Table 2. Pump Sizes and Locations.

Well Pump Size (hp)
A 75
75
100
125
250
200
125
200
125
100
75

?zr—xc.::mcn
(3]

Table 3. Current Pump Distribution vs.
“Wel Location.

Upgradient We!1§ Downgra~‘-nt Hgllg
A (75 hp) * B (/5 hp)

J-(125 hp)l H (200 hp)3
D (125 hp)l . C (100 hp)l
L (125 hp)3 E (250 hp)3

K (200 hp)2

Note: Wells N an D-5 appear to be too far
from the ¢ tral well field to be
affected b upgradient wells.

1 = Wells identi. ed as best yield potential.

2 = Wells identified as moderate potential.

3 = Wells identified as low potential.
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A scheme that would bring pump placement more into line with
optimum conditions is shown Table 4, and would involve moving the
two 200 horsepower pumps from wells 3000-K and 3000-H to wells 3000-J
and 3000-D and replace them with the 125 horsepower pumps from J and D.
An additional replacement w i move the 125 hp pump from well 3000-L
(which, while upgradient, is completed in low permeability rocks) to
well 3000-B and replace it with B well’s 75 hp pump.

Table 4. Recommended Pump Locations.

Well Pump Size (hp)
A 75
125
- ‘ 100
200
250
125
200
125
75
, 100
- 75

= as = =N IR 28 3R 3R N5 3% AR 2N 2N EE N
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6.3 Conclusions
An overview of ) re&ommendations for the well field and
recharge basins is outline ¢ »w:

A. Recharge Basins ,
1. Line basins with 12 inches of coarse sand.
2. Repair the dike : ating the north and south basins.
3. Repair the perim ‘fence surrounding the basins.

The first two items, lining the basins with sand and reparing
the dike, are maintenance items that will improve operation of the
basins and prolong their usef | life. The : 1d layer at the City’s
landfill is a possible source of material for the basin floors. While
the sand was found to be p rsically suited for that use (ie. has
desireable particle size stribution), the material should be °
chemically characterized to identify possible contamination from
landfill operations prior to its use in the basins.
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B. Well Field
1. Move the 200 hp p 1ips from wells 3000-K and H to wells

3000-J and D.

" Move the 125 hp pumps from wells 3000-J and D to wells
3000-K and H.
Move the 125 hp pump from well 3000-L to well 3000-B and
replace it with the 75 hp pump from well 3000-B.
Operate the well field based on a 4.0 mgd aquifer supply
with recharge. on ¢ during aquifer deficit periods, or;
Supply recharge water during production at a rate very close
to the production rate. _
After completion ' the recommended pump changes (and given
the high transmis /ity of the aquifer), :charge should not
have to exceed 150 percent of production durin any
production period.

o o o w N
. . Y . °

Moving the large capacity pumps into the wells with the
highest production potential should improve operation of the well field
under conditions of low * o0 recharge or under high recharge. In
order to maintain water quality at a Tlevel similar to current
operations, particularly w :h 'respect to hardness, continuing the
system of aquifer recharg during production is desireable. The
greatest improvement in rerational efficiency of the recharge
basin/well field system is to match the recharge volume more closely to
the production volume. The recommended changes should allow recharge,
to approach 150 % of production instead of the historic 300 to 400 %.

.  No technical pri  ms were discovered in the course of this
study that indicate the ‘th Richland Well Field should not continue
to supply a significant portion of Richland’s municipal water needs.
Based on the information évai]ab]e, we believe that the changes
outlined above should permit a much more efficient operation of the
North Richland Well Field than is now possible through more efficient
capture of aquifer water an better utilization of recharge water.
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