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WATER RESOURCES
Author: James Ackerman

BACKGROUND

Follow-up to Data Request, Set 1, Request No. 4: The statement in the Mojave Solar Project’s (MSP) data
request response “The top berm surface of the proposed evaporation ponds will be sloped at a
minimum 1% away from the pond”, indicates it was assumed that the request was referring to the berm
profile. However, CEC’s statement in the data request background (TN #256766, page 4) was referring to
the longitudinal direction of the berm.

DR1. Please indicate whether the top of the berms of the proposed evaporation ponds will be designed
with a slope in the longitudinal direction, or whether the top will be nearly level in the longitudinal
direction. The explanation needs to address the entire perimeter of both ponds.

Response to DR1. Both of the proposed evaporation ponds have been designed with a constant rim
elevation around the entire perimeter of the pond. The design intent is to create an approximate 5 acre
pond with a balance of cut (excavation) and fill, as this is the most efficient in terms of construction.
Similarly, the most efficient pond has a constant elevation. The Alpha A3 pond will be constructed to
elevation 2046 ft-MSL, the Beta B3 pond will be constructed to elevation 2065 ft-MSL. Both ponds will
be elevated above surrounding ground surface to allow direct precipitation on the berm to flow away
from the pond and runoff from surrounding areas is prevented.
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BACKGROUND

Follow-up to Data Request, set 1, Request No. 6 (TN #256766, p. 4): MSP staff did not adequately
address the data request. To state that MSP has remained within the freshwater use limitations of the
COCs does not answer the question of how much additional feed water has been used since the closed-
circuit reverse osmosis (CCRO) system modification and why. Similarly, presenting data comparing water
use versus megawatt hours does not answer the question regarding possible increased treatment plant
water use.

Regarding the “Outflow” data presented in the tables on page 7 of the data request response, CEC staff
had asked for data justifying why the CCRO-system modification was not the reason for an increase of
discharge to the evaporation ponds. MSP did not provide this information. Moreover, analysis of the data
provided in response to Data Request 6 indicates that discharge to the Alpha evaporation ponds
increased by about 4.32 million gallons between 2019 (14.55 million gallons) and 2021 (18.87 million
gallons). Regarding the presented operating pressures before and after the CCRO-system modification,
there was no explanation why the range of reverse-osmosis vessel pressure ranges increased on the low
end by 15 psi and on the high end by 345 psi. Also, no discussion was provided regarding what possible
effect this may have had on other equipment.

DATA REQUESTS

DR2. Explain why the increase of feedwater to the water treatment plant was not the result of the CCRO
system modification.

BACKGROUND- Mojave Solar Water Treatment Plant Modification Project (CCRO) Overview

With this response, MSP is providing additional information regarding the CCRO modification to assist
CEC staff in a better understanding of the DR2, DR3, DR4 and DR5 responses.

The Water Treatment Plants (WTP) treat groundwater delivered to MSP from onsite wells, with two
independent wells supplying each power block. Inflow data provided to the CEC is obtained from the
flowmeters installed on each pump’s discharge pipe, and these pumps are used to report well
production to the Mojave Water Agency. After passing through the flowmeters, the water is directed to
the WTPs.

The historical data regarding feedwater into the CCRO is not reliable due to SCADA outages or
flowmeters malfunctions. The most reliable flowmeters for inflow data remains the well flowmeters,
which are calibrated, available on PI at all times, and have data collected manually on a daily basis.
Nevertheless, data regarding feedwater into the CCRO is being provided in Exhibit “A,” which is
comprised of confidential data and is being submitted along with a repeated application for confidential
designation.

The WTP was designed to produce high-quality water for multiple onsite uses. The primary water end-
uses include cooling tower make-up water, turbine/boiler feed water, water supply for mirror wash
operations, and drinking water. Each WTP consists of Multimedia Filters, Primary Reverse Osmosis (RO),
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Water Softening System, Ultra Filtration System, Concentrate RO, Mirror RO, lon Exchange Mixed Bed
Unit and Filter Press Unit.

Starting in 2019, the Project Owner initiated improvements at the WTPs at both power blocks to achieve
the following goals:

1) Minimize chemical usage by eliminating the use of magnesium sulfate and soda ash
injection, and reducing the use of lime, which are chemicals used as water softeners in the
water treatment process;

2) Reduce the generation of solid waste from the water treatment which is transported offsite
for disposal;

3) To improve efficient use of water by improving the Concentrate RO system recovery by 5 to
10% from the original design.

Original Concentrate RO system- In the original Concentrate RO system, the feed water passes through
the first stage of the RO membranes (Primary RO). The permeate water is sent to the process water tank.
The first stage reject (Concentrate) then passes to the second RO stage (Mirror RO), where the
permeate, water is again sent to the process water tank, and the reject is directed to the evaporation
ponds. The system recovery rate was 80-83%.
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CCRO System design- The improvement affected two systems in WTP.

1. Concentrate RO: The Concentrate RO (CRO) skid was changed to Closed Circuit RO (CCRO) by
installing:

a. One additional RO vessel which contains 6 additional RO membranes inside;

b. Five Side Conduits (empty vessels) to store fresh water for fast exchange of water at the
end of each cycle;

c. An additional Recirculation Pump in the Concentrate RO System.

2. Softening System: The groundwater supply serving MSP has a high total dissolved solids (TDS)
concentration and is considered too brackish for uses at MSP without treatment. Prior to the
WTP improvements, the “hardness” of the water was treated by injecting coagulant, lime, soda
ash, magnesium sulfate, and polymer. Following the modifications, the injection of soda ash and
magnesium sulfate has been eliminated and the use of lime has been reduced. No equipment
modifications were made to the water softening system. The soda ash and magnesium sulfate
skids were put out of service by manually closing the valves and disabling the equipment under
Lockout-Tagout (LOTO) procedures.
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The CCRO system works by recirculating pressurized feedwater until a desired recovery level is reached.
Brine is replaced with fresh feed without stopping the flow of pressurized feed or permeate. During the
Closed-Circuit stage, feed flow equals permeate flow and 100% of the concentrate is recycled back to the
front of the membrane array. During this portion of the sequence, no concentrate is leaving the system.

Once one of the triggers (feed pressure) indicates to the system that target recovery has been reached,
the brine flush valve opens, and all the concentrate is purged from the system without stopping
permeate production. Once all the concentrate from the system is displaced with fresh feed, the brine
flush valve closes, and the system goes back into the Closed-Circuit mode of the sequence. MSPs CCRO
operation runs in 12-minute cycles.

Finally, MSP believes that data comparing water use to megawatt hours is relevant to the subject
request. If MSP produces half of its anticipated energy, it will use approximately half the amount of
groundwater. Indeed, a vast majority of the groundwater used at MSP is evaporated in the cooling tower
based on power production and cooling needs.

Response to DR2. The CCRO system for the Beta power block began operating in July 2020, and the
CCRO system for the Alpha power block began operating in March 2021. The inflow data, which was
provided with the response to DR Set 1, does not show a correlation between operation of the CCRO
systems and an increase in inflow to the WTPs. Since operation of the CCRO systems, fluctuations in
inflow quantities are consistent with prior annual patterns, and the months post-CCRO system operation
do not consistently show an increase of inflow quantities. The inflow data does not indicate that there
has been an increase in inflow volumes correlated with or caused by operation of the CCRO systems.
(See Confidential Exhibit “A.”)

As indicated in the figures below, there is no perceptible or consistent increase in feedwater associated
with the start of operations of the CCRO systems at either power block.
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Instead, inflow quantities follow a pattern consistent with the MWh energy output of the plant. MSP
acknowledges that since CCRO operation there have been some minor variations in the annual quantities
of feedwater to the WTPs relative to annual MWh, with a slight average reduction in the inflow to MWh
ratio, indicating a possible improved water efficiency. However, considering only two to three years of
data are currently available to assess any potential trend, and further considering the multiple other
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factors when it comes to the plant’s water demand---such as temperature, it is too soon to draw a

conclusion that operation of the CCRO systems have improved inflow volumes relative to energy output
at this time.
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MSP has conducted an additional assessment of the data provided to staff in response to Data Request 1
which shows the 8-year water inflow average and MWh average for both plants. Before and after the
CCRO, there were years when WTP inflow was lower than the 8-year average and some years when it
was higher. (See analysis in Confidential Exhibit “A.”) The data does not indicate that there has been an
increase in inflow volumes correlated with or caused by operation of the CCRO systems. Furthermore,
since installation of the CCRO systems the inflow of water to the treatment plant remains within the
permit limit.
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DR3. Provide data demonstrating that the CCRO system modification has not resulted in increased
discharge to the evaporation ponds.

Response to DR3. This request presupposes that the CCRO system modification increased discharge to
the evaporation ponds. MSP asserts that the data for outflow to the evaporation ponds (provided with
MSP’s responses to Data Request Set 1) does not show a pattern that confirms an increase in outflow to
the evaporation ponds after CCRO operation.

MSP has further assessed the outflow data and provides the figure below to support the conclusion that
outflow data is not correlated with CCRO operation. Because the outflow data since CCRO operation
does not indicate a consistent trend at this time, MSP cannot conclude that changes in outflow are
caused by the CCRO systems. In other words, there is insufficient evidence to infer that the CCRO system
modification caused an increase in discharge to the evaporation ponds.
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DR4. Explain why operating pressures increased after the CCRO system modification.

Response to DR4. The operating pressure has only increased in the CCRO skids, while the operating
pressures out of the CCRO skids have remained the same.

- The CCRO system produces a higher permeate flow (137 gpm) compared to the original
concentrate RO (100-115 gpm). Higher permeate production requires higher pressure.

- The CCRO system is designed for a higher recovery rate of 87% compared to the original
recovery rate of 80%. Higher recovery requires higher pressure.

The system operates cyclically. In each cycle, the pressure starts at about 200 psi and could reach a
maximum pressure of 570 psi. At this point, the system displaces the concentrated water inside the
membranes with fresh water, then gets depressurized, and a new cycle starts.

DR5. Provide a discussion regarding possible effect the change in pressures may have on other
equipment.

Response to DR5.

The operating pressure has only increased in the CCRO skids, while the operating pressures out of the
CCRO skids have remained the same. We do not anticipate, nor have we observed pressure changes in
other equipment.
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LAHONTAN REGIONAL WATER QUALITY CONTROL BOARD
Author: Kerri O’Keefe

BACKGROUND

Lahontan Regional Water Quality Control Board (LRWQCB) staff provided the following questions to
better understand the existing monitoring well network and the wells associated with the construction
of the two new evaporation ponds. The direction of groundwater flow at the site is approximately
N15°W. Therefore, the new wells should be installed in a northwesterly direction from the ponds.

DR6. Are there monitoring wells installed downgradient of the existing evaporation ponds? Would new
wells be installed downgradient of the new evaporation ponds?

Response to DR6. Please see the attached Perched Groundwater Elevations figure for the existing and
proposed evaporation ponds and monitoring wells.

For the existing Alpha Evaporation ponds MWP-A-100 is downgradient, MWP-A200 and MWP-A300 are
lateral to the groundwater gradient and MWP-A400 provides upgradient monitoring for background.
The existing monitoring wells are generally equally spaced around the existing ponds. Hence, the original
design of the monitoring well network is in all directions to account for any changes to the gradient due
to potential influence of MSP water use from the wells.

Proposed monitoring wells for the new A-3 evaporation pond include MWP-A500 which is down gradient
and MWP-A600 which is trans-gradient providing a lateral monitoring point.

For the existing Beta Evaporation Ponds, the existing monitoring wells are generally located similar to the
layout for the Alpha Ponds. MWP-B100 is downgradient of the existing ponds, MWP-B200 and MWP-
B300 are located lateral to groundwater flow and MWP-B400 is located upgradient of the existing ponds.
The proposed new Beta Evaporation Pond (B-3 pond) will be located west of the existing ponds. Two
additional monitoring wells are proposed, and both are downgradient to the proposed pond.

According to MSP’s design engineer, the proposed locations for the new monitoring wells are
appropriate for detection monitoring and will provide adequate groundwater monitoring.
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BACKGROUND

Based on the existing wells design drawings, it appears that Alpha 2 is screened through the confining
layer (basalt) between the upper and lower regional aquifers. If contamination reaches this well, it has
the potential to pull the contamination through the upper aquifer down to the regional aquifer. The
distance from the well to the ponds and treatment units exceeds 2000 feet, however, monitoring Alpha 2
for a release would be prudent. Alternatively, MSP could have this well sealed through the confining
layer to prevent cross contamination.

DR7. Are the existing wells constructed in a manner that prevents vertical migration of contaminants
through the confining layers to the drinking water aquifer?

Response to DR7. Yes, the existing wells are constructed in a manner consistent with the permit and are
sealed with bentonite grout and other materials. Please find construction reports for the wells attached

as Exhibit “B.”

Alpha 1:
e Casings Annular Material
c 3 i Wall Qutsid S Slot Si Depth
Surface Diameter Type Matarlal Thickness Dlam:zl:r ;;;oon lcf’An';O ‘;‘L‘ﬂaftr:(;m Fill Description
Feel lo Feet (Inches) (Inches)  (Inches) (Inches) Feet lo Feel
0 50 48 Conduetor | Low Carbon Steel 375 30 0 50 Ceoment 10.3 Sack
50 300 |28 Blank 375 18 50 280  [Cement 10.3 Sack
300 (380 |28 Screen 312 18 Shutter 0.060 {280 |290 |Bontonile
380 400 28 8iank 315 18 290 |640 Filter Pack NSWG
400 620 28 Screen 312 18 Shutter 0.060
620 [640 |28 Blank .375 18
I e . Y r
Alpha 2:

DR8. How would the new wells be constructed?

Response to DR8. The new wells are proposed to be constructed in a manner similar to the existing
wells. Exploratory (pilot) borings would be initially drilled to confirm the geology and location of any
confining layer (if any). If no confining layer is encountered, then the well would be installed to the
design depth of 40 to 45 feet. The deeper depth is proposed since there is a general drop in the perched
ground water elevation, thus the well will be installed within the perched groundwater table and have a
screen length of approximately 15 feet. If a confining layer is identified, the monitoring wells would be
installed to the top of the confining layer.
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DR9. What actions would be taken to prevent vertical migration of contaminants?

Response to DR9. Any new monitoring wells would be constructed in a similar manner and would not
penetrate the confining layer. If the confining layer is identified in the pilot borings, the pilot boring
would be backfilled with bentonite grout and the monitoring well would be installed in a new boring and
above the confining layer.



EXHIBIT A
CONFIDENTIAL

Mojave Solar Project
Water Treatment Plant Inflow, Outflow, and Energy
Production Data

[Filed Separately from Responses to DR Set 2 With a Repeated Application
for Confidential Designation]



EXHIBIT B

MSP Well Construction Reports
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File Original with DWR State of California DWR Use Only - Do Not Fill In
Well Completion Report | [
Page 1 o Reler to ”E""m’" Pamphiet g StaleIWelilNurrItberléite l]lumbiar ]
Owner's Well Number ALPHA 1 No. e0163739 T = : -
Date Work Began 03/16/2012 Date Work Ended 4/10/2012 Latilude Longilude
Local Permil Agency n i i th O I S T L
Permit Number 2012010027 Permit Date _1/10/12 S/ TE S IOk
Geologic Log Well Owner
Orientation ®@Vertical O Horizontal OAngle  Specily Name Mojave Solar LLC
illi I i i ;
DD';”")’:; “::;":si:’:f: Ciioylation Rotary Doscr‘l’:i‘!‘;‘:‘"”“ Seooniemud ! | Mailing Address 11391 Park Ave, Suite 208
Feel to _ Fesl Describe malerial, grain size, color, elc city Victorville _____________state CA__zip 92392
——— — —— ————— 1
50 60 Sandy , Clay Well Location
60 70 Clay Address 42134 Harper Lake Rd
70 80 Clay, Sand City Henkley Counly San Bernardino
80 130 Clay latitude 35 O 49  yLongitude 117 _ 19 46
130 140 Sand, C|ay Dea Min. Sac, Dea Min Sec
140 200 Sand, Small Gravel Datum Decimal Lal. Decimal Long.
200 220 Sand, Gravel, Clay APN Book 0490 Page 121 Parcel 48
220 500 Sand, Gravel Township 1IN __Range 4N Secion29
500 510 Clay Location Sketch I Activity
{Sketeh must be drawn by hand alter form is printed ) New Well
510 520 Hock North i 8 Modification/Repair
520 530 Rock, Sand Deepen
530 550 Clay ociknaer 2p o Igsgr?er
550 620 Gravel, Sand Descrive E:rmdwa and matwiats
620 740 Gravel, Sand, Clay under *GEOLOGIC LOG"
740|750 |Gravel, Sand HoSCraon 2D Sanned Uags
750|800 Gravel, Sand, Clay g Or_Yl";ferf;fL""Efjp "
{ uniic
&ll Dlirigation Clindustrial
= QO Cathodic Protection
§ O Dewatering
¥ O Heat Exchange
¥ O Injection
7 O Monitoring
5:'::0 [ O Remediation
_ QO sparging
Mu&ﬁ,,_.@ﬂst;ﬁhﬂ, =11 O Test Well
fustrate o describa distance of well llnhmr:;ada, buaW“ . lenges, o Vapﬂf Extfaciion .
(b A © Other Com/PWSICity

Water Level and Yield of Completed Well

Other E-Log

[ well Construction Diagram
[CJ Geophysical Log(s)
[ soil/water Chemical Analyses

Depth to first water 140 (Feel below surface)
Depth to Stalic
Waler Level 40— (Feel) DaleMeasured 09/20/2012
Tolal Deplh of Boring 660 Feet Estimated Z‘ 1150 150 (GPM) Test Type Ste&Drawndown
Total Depth of Completed Wel 640 Feet :I'esi Length (Hours) Tolal Drawdown 75 (Feel)
May not be represenialwe of a well's lung term yield.
Casings ~__ Annular Material |
Dapth from BPreholu Type Materlal wall Qutside Screen Slot Size Depth from
Surface Diameter Thickness Diameter Type if Any Surface Fill Description
Feel 1o Feel (Inches) (Inches}  (Inches) {Inches) Feel lo Feet
0 50 48 Conduclor | Low Carbon Steel  |.375 30 0 50 Cament 10.3 Sack
50 300 [28 Blank 375 18 50 280 |Cement 10.3 Sack
300 (380 28 Screen 312 18 Shulter 0.060 ||280 (290 |Bentonite
380 (400 28 Blank 375 18 290 |640 |Filter Pack NSWG
400 |620 (28 Screen 312 18 Shulter 0.060
620 640 28 Blank 375 18
Attachments Certification Statement
[ Geologic Log I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and beliel

Name Lagne Christensen Company
arson, Firm or Corporalion

1717 W Park Ave Redlands CA 92373
Address City State Zip
Signed 11/6/2012 510011

Altach additional information. if it exists

C-57 Licensed Water Well Contractor

Dale Signed  C-57 License Number

DWR 188 REV 172008

IF ADDITIONAL SPACE IS NEEDED USE NEXT CONSECUTIVELY NUMBERED FORM
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File Original with DWR

Page 1 of 1
Owner's Well Number ALPHA #2

State of California

B wa Do Not Filtin

Well Completion Report f

L]

! ] f | ] t J

Refer to Instruction Pamphiet

State Well Numbew/Site Number

No. 20165068 Lo Ty T IN) D T T Tw
Date Work Began 05/07/2012 Date Work Ended 6:’7 /2012 Latitude Longitude
Local Permit Agency n Ber in Ith ‘ ! Loy ! Lo
Permit Number 2012010026 Permit Date 1/10/12 APNTRSOther
20 S “'Geologic L , o , . "\WellOwner £l ]
Orlentatxen @Vemcal O Horizontal QAngle  Specify Name Mojave Solar LLC
" .
”F)nllung Methgd everse Carcu!atnon Rataa; Dnllmg Fiuid Bentomte mud Mailing Address 11391 Park Ave, Suite 208
Depth fro escription " .
. Feet . : Describe material, grain siza; color, et =] [ Cit V‘Ctow‘”e State CA___zip 92392
50 Sandy, Clay i .ocation :
60 Clay Address 42134 Hargg Lgke Rd
70 Clay, Sand City Henkley County San Bemardino
80 130 Clay Latitude 35 O 48 N Longitude 117 19 46 w
130 140 Sand, C[ay Dea Min. Sec. Dea. Min. Sec
140 200 Sand, Small Gravel Datum Decimal Lat. Decimal Long.
200 220 Sand, Gravel, Clay APN Book 0490 Page 121 Parcel 48
200 500 Sand, Grave! Townshi Range AN Section .Zﬁ_.._...___..._._
500 510 Clay . e T I L 5 ; L ﬁctIVl
510 520 Rock i Sketeh mus rawn :lozz;‘nd affer fonmis pritted; g :ﬁ‘g?ﬁiionzg )
ification/Repair
520 530 Rock, Sand QO Deepen
530 580 Clay o O Other
550 620 Gravel, Sand [ Dossscrtig?:’rocedures and materials
620|740 Gravel, Sand Clay N Lorthant- e L SOOREIOT
740|750 Gravel, Sand g 5 Planned Uses
750 800 Gravel, ! Water Supply
ravel, Sand, Clay N _ [JDomestic [1Public
é Sl DClrrigation Oindustrial

Rollyoan M
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QO Heat Exchange

HaRpET.

L
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@ South
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O Test Well
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Please bo accumte and completa.

rivers, ete. and attach @ map. Use additional paper if necessary.

Jater Level and Yield of Comp etel

O vapor Extraction
©® Other Com/PWSICity

Well

fences,

Depth to first water 140

(Feet below surface}

Depth to Static
Water Level _140 (Feet) Date Measured 09/20/2012
Total Depth of Boring 680 Feet Estimated Yield* 1,150 (GPM) Test Type Constant Rate
240 .
Total Depth of Completed Well 640 Feet Test Length (Hours) Total Drawdown 75 (Feet)

*May not be re reseniatwe of a well's long term vyield.

£ well Construction Diagram

1 Geophysical Log(s)

3 soilwater Chemical Analyses
{3 Other

: , S e - Casings o \ - Annular Material
Dz‘:;trf:;gm gic:::;z?' Type Matarial Thigar::ss g:nt?:‘:eer S?;;in S';tAS“l;e Dgt:t;:;c;m Fill Description
Feet to Feet (Inches) (Inches)  (Inches) {inches) Feet to Feet
0 50 48 Conductor  |Low Carbon Steel 375 30 0 50 Cement 10.3 Sack
50 300 28 Blank 375 18 50 280 |Cement 10.3 Sack
300 380 28 Screen 312 18 Shutter 0.060 {280 (290 |[Bentonite
380 400 28 Blank 375 18 290 1640 |Filter Pack TACNA 6x16
400 620 28 Screen 312 18 Shutter 0.060
620 640 28 Blank 375 18
‘Attachments e - Certification Statement L
[ Geolog=c Log I, the undarstgned certify that this report is complete and accurate to the best of my knowledge and belief

Name Layne Christensen Co

Person, Firm or Corporation

Attach additional information, if it exists.

1717 W Park Ave Redlands CA 92373
£ City State Zip
Signed . 11/29/30 510011
C-5 d Water actor Date Signed C-57 License Number

DWR 188 REV. 172006

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM





