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The purpose of these Interagency Agreements with U.S. Fish and Wildlife Service (USFWS) was to improve the 

water and habitat quality of West Pond (formerly Three Bats Pond) at Zzyzx, California, and evaluate the potential 

for aquatic habitat at the pond at Rainbow Wells.  Both the West Pond and the pond at Rainbow Wells are located 

in Mojave National Preserve (MOJA).  MOJA received funds from USFWS in two accounts.  The first account 

created was FWS Mojave Tui Chubb Habitat Restoration and it held $10,974.   The second account created was 

FWS Mojave Tui Chubb Habitat Restoration – Carlsbad and it held $5,000.   All of the funds have been spent on 

equipment, materials, testing, and labor to complete the improvements and evaluation.  The accounting of the 

funds received for the two accounts can be found at the end of this document.  

WEST POND 
West Pond is believed to have been originally excavated by Curtis Howe Springer some time between 1944 and 

1974. The Bureau of Land Management (BLM) deepened and widened West Pond by excavating in 1979, 1982, and 

1992 to a maximum depth of 1.86 m. Excavation did not improved water quality, however, since the pond level is 

an expression of the groundwater table and thus flow is into the pond as a consequence of evaporative flux from 

the pond surface. Inflow drew effluent from the leach field into the pond historically and evaporative flux 

concentrated salts, deteriorating the water quality. The excavations in 1979 and 1982 were followed by a complete 

die-off of Mohave tui chub (Siphateles bicolor mohavensis) in 1985. The method of improving water quality 

proposed for this project was to pump brackish water out to a discharge location on Soda dry lake and to connect 

pipe to an existing well and water distribution system. Periodically pumping fresh water into the pond would 

reverse the flow gradient and overcome evaporative concentration of salts. 

1. An Environmental Assessment was completed by MOJA staff in August, 2015 and a Finding of No 

Significant Impact was approved in December, 2015.  

a. https://pepc.nps.gov/basicInformation.cfm?projectID=53257 

2. Monitoring was initiated by Desert Studies Center (DSC) staff June 19, 2014.  

a. The water level in West Pond is an expression of the ground water table and remains stable. The 

pond is in hydraulic connection with the DSC supply well but the level dropped only 20 mm after 

pumping for 72 hours at a rate of 35.2 m3/h during a pumping test conducted July 27-31, 2010. 

Water level data collected showed little variability. 

b. Parameters monitored using a handheld meter included conductivity, temperature, pH, dissolved 

oxygen, chloride, and nitrate. Results are attached as an Excel spreadsheet (West Pond Water 

Quality Data.xls). 

https://pepc.nps.gov/basicInformation.cfm?projectID=53257


c. Water and sediment samples were collected August 28, 2015 (Figure 1). Total dissolved solids in 

the water sample were 46,000 mg/L. A comparison of before and after water and sediment 

samples is given in Appendix A. 

3. Brackish water was pumped from the pond in 

December, 2015 and discharged to an area north 

of Lake Tuendae with approval from the Lahontan 

Regional Water Quality Control Board. It was not 

possible to complete dewater the pond due to the 

inflow of groundwater (Figure 2) 

4. A trench was excavated from the existing water 

line to the edge of the pond and a pipe installed. 

Water was pumped from the well into the pond 

starting in January, 2016.  

5. An effort to completely fill the pond and 

monitoring falling head was attempted on 

February 20, 2016. It was determined that weekly 

pumping would be required and that the water 

level in the pond could be maintained elevated 

above the stable level only a few cm due to the 

conductivity of the pond banks.  

a. A chloride data logger attached to a cage 

and installed in the pond on January 28, 

2016.  The data can be found at the end 

of Appendix A.  An automated water level 

logger was installed in the pond on April 

1, 2016.  It was attached to the same cage 

as the chloride data logger.  A second 

logger was placed in monitoring well 

about 1 meter below ground level to 

record the background barometric 

pressure. The data on the water levels can also be found in Appendix A. 

6. Water samples were collected on March 9, 2016 from the West Pond and analyzed for general water 

chemistry.  The March 2016 samples showed a major improvement in water quality over the samples that 

had been collected in August. The “total dissolved solids” was 2400 mg/L in March 2016, which was a 

drop from the 46,000 mg/L that was recorded in August 2015. The Specific Conductance went from 

57,000 umhos/cm in August 2015 to 4,300 umhos/cm in March 2016. A table that shows the suite of 

water chemistry analysis done in August 2015 (before partially pumping out the pond) and the suite of 

water chemistry analysis done in March 2016 (after pumping out and refilling the pond) can be found in 

Appendix A 

7. After collecting the water sample in March from the West Pond, it was decided to also collect a sample 

from Lake Tuendae for comparison since it is a habitat that has proven to be suitable for the tui chubb. A 

water sample was collected from Lake Tuendae on March 15, 2016 and analyzed for general water 

chemistry.  The results can be found in Appendix A.  The water quality of the West Pond in March of 2016 

was very comparable to the water quality of Lake Tuendae.  The specific conductance was 4,300 

FIGURE 1. SEDIMENT AND WATER SAMPLING 

FIGURE 2. PUMPING BRACKISH WATER 



umhos/cm in the West Pond and 4,000 umhos/cm in Lake Tuendae.  The “total dissolved solids” was 2400 

mg/L in the West Pond and 2400 mg/L in Lake Tuendae.   

8. Native vegetation that had been grown in a 

greenhouse at Lake Mead and obtained locally at 

Zzyzx was transplanted with the help of a Boy 

Scout Troop from Apple Valley, California on April 

2, 2016. Species planted included Cooper’s rush, 

three-square bulrush, mesquite, and yerba mansa. 

(photos, species, numbers).  

RAINBOW WELLS 
The pond at Rainbow Wells is a horse-shoe shaped feature 

that was created as a prospect pit by a miner using a 

bulldozer in the late 1980’s.  It is located near the center of 

MOJA within a designated wilderness area and is 

approximately 30 meters from the wilderness boundary.  Access to the pond is by a dirt two-track road and the 

nearest paved road to the pond is approximately 10 miles to the east.  The size and the depth of the pond varies 

with the season of the year.  The pond has been periodically monitored for 3 years and when it was at its lowest 

level, it covered an area that was approximately 15 meters feet by 10 meters.  The water level fluctuated about .75 

meters from the lowest water levels (mid-fall) to the highest water levels (late-winter) during the 3 years it was 

monitored. The deepest part of the pond is a hole that is approximately 1.2 meters wide by 3 meters long.  During 

the lowest water levels of 2014 and 2015, the depth of the hole was around 1.5 meters.  The water level in the fall 

is around 3 to 4 meters below the land’s surface that surrounds the pond.  The water that fills the pond is mostly 

groundwater from a shallow perched water table along with some rain water.   

1. Tamarisk was controlled around the pond at Rainbow Wells in the spring of 2015 by the Lake Mead Exotic 

Plant Management Team. (before photo and after photo).  A few small tamarisks have returned and they 

will be controlled in the fall of 2016 by MOJA staff.   

2. A staff gage was installed in the pond October, 16 2014 by driving a 6 foot t-post into the mud and 

attaching the gage to the post with bailing wire. The mud near the center of pond was around 0.3 meters 

in depth with a lot of decaying organic material and a slight smell of H2S when disturbed. The water level 

rose over .8 meters from when it was installed, so that the top of the gage was completely submerged for 

most of the winter and spring.   

3. An automated water level logger was installed in the pond on January 28, 2016.  The pond is remote and 

there is no security at this location, so the threat of losing the logger is high. The logger was installed on a 

green cage so that it would blend in with the pond and placed below the water level so that it was hidden 

to avoid theft.  A second logger was placed inside of a mine shaft near Rainbow Wells to record the 

background barometric pressure.  The cage with the water level logger in the pond was knocked on its 

side, so it was not visible or retrievable with hand rake when the site was inspected on February 16, April 

28, and June 16, 2016.  The cage was finally recovered on July 13, 2016.  The data was downloaded to a 

shuttle.  When the shuttle was connected to a computer, it was discovered that the data wasn’t readable.  

The logger will need to be relaunched or it might be removed from the pond since it will be visible once 

the water level drops to its seasonal lowest level.   

4. Water and sediments samples were collected and sent for laboratory analyses in the winter of 2015/ 2016 

(December 21, 2016 and January 28, 2016).  Water samples were collected a second time and sent for 

FIGURE 3. PLANTING NATIVE VEGETATION 



laboratory analyses in the summer 2016 in order to assess the seasonal variation.   The water samples 

were analyzed for general water chemistry, ammonia, phosphorus, and sulfide.  The two sediment 

samples collected in the winter were analyzed for CAM17 metals, i.e. the California Administrative 

Manual, Title 22, list of the 17 heavy metals associated with environmental contamination.  The table with 

the analytical results can be found in Appendix B.  Appendix B also contains a brief description of the 

environmental sampling that was done in 1999 to assess the impact from the earlier mining operations 

and the illegal drug lab that was discovered in late 1990’s. 

5. Some water quality parameters (conductivity, temperature, pH, and dissolved oxygen) were monitored 

occasionally for the last two years.  The site is remote and the dirt road that is the most direct route from 

the Barstow Headquarters office of MOJA was damaged during a storm in 2015, so it is challenging and 

time consuming to visit the site if one is coming from the west.  The water quality readings can be found 

in Appendix B. 

6. Cattail removal to create more open water wasn’t completed as planned because there are still some 

concerns about the quality of the water and its stability.  Based on three (3) years of monitoring the 

seasonal low water levels of the pond, it appears that the quantity is sufficient to support the introduction 

of the Mohave tui chub. More study is needed to assess the water quality before a final recommendation 

can be made.  The results at this time suggests that there are some issues associated with this site, 

including low dissolved oxygen levels and an overabundance of nutrients.  The excessive nutrients can 

result in an increase in algae growth and plant growth.  The additional plant growth will restrict the 

amount of open water and will reduce the depth of the pond as the plants die.      



Expenditure of Funds for PRRMOJA1408.00.1 

PRRMOJA1408.00.1 

FWS Mojave Tui Chubb Habitat 
Restoration $10,974.00 

Item or Service Company Date Charge $10,974.00 

Labor Charges for Mojave NP 
Maintenance crew to run 

discharge pumps around the clock 
for 1 week 

Mojave NP 
Maintenance 

January-16 $1,960.01 $9,013.99 

Hose and fittings for discharge 
hoses 

House of Hoses, 
Nevada 

January-16 $1,674.20 $7,339.79 

Onset HOBO datalogger 
Waterproof Shuttle 

Ben Meadows, Inc January-16 $234.48 $7,105.31 

Tomato Cages to hold water level 
logger in Rainbow Wells pond 

Home Depot, 
Barstow 

January-16 $23.37 $7,081.94 

Lab analysis for Pond at Rainbow 
Wells: Water samples for General 
Chemical, Metals, Sulfide, Total 

Phosphorus, & Ammonia-N.  Two 
sediment samples for 

contaminants. 

Clinical Laboratory 
of San Bernardino 

January-16 $825.00 $6,256.94 

Hose Fittings 
Barstow Industrial 

Supply 
January-16 $95.95 $6,160.99 

Pipe and Fittings for new fresh 
water line to West Pond 

Osborne Pipe & 
Supply 

January-16 $1,032.86 $5,128.13 

Hobopro Software for water level 
loggers 

Ben Meadows, Inc January-16 $108.90 $5,019.23 

Labor Charges for Mojave NP 
Maintenance crew for fresh water 

pipeline installation 

Mojave NP 
Maintenance 

February-16 $4,864.07 $155.16 

Adaptor for pipeline installation Uhaul Rental February-16 $134.90 $20.26 

Wireless phone charges Verizon February-16 $20.26 $0.00 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Expenditure of Funds for PRRMOJA1409.00.1 

PRRMOJA1409.00.1   
FWS Mojave Tui Chubb Habitat 
Restoration - Carlsbad  $5,000.00 

Item Company Date Charge $5,000.00 

Rental for 800' of discharge hose United Rental February-16 $737.03 $4,262.97 

2 hip waders & 2 chest waders Grainger, Inc February-16 $443.78 $3,819.19 

4 sets of hangers for waders Scheels, Inc February-16 $45.49 $3,773.70 

Rental of 2nd discharge pump Hearn Rentals March-16 $647.38 $3,126.32 

HOBO Water level logger (plastic) Fotronic Test, Inc March-16 $245.53 $2,880.79 

Lab analysis for West Pond: 
General Chemical  

Clinical Laboratory 
of San Bernardino 

March-16 $145.00  $2,735.79 

Lab analysis for Lake Tuendae: 
General Chemical  

Clinical Laboratory 
of San Bernardino 

March-16 $145.00  $2,590.79 

Hand Tools for planting trees 
around West Pond and Removing 

Invasive plants/trees by youth 
volunteers.  (5 digging shovels, 2 
drain shovels, 2 Power Lopers, 4 
5-gal buckets, 5-gal water cooler, 
2 2-gal water coolers, box of cone 
cups, 2 13" Clearing Billhooks, & 

hedge shears)  

Home Depot, 
Barstow 

April-16 $314.69 $2,276.10 

Potted Native Plants for West 
Pond 

Vista Landscape April-16 $644.00 $1,632.10 

Lab analysis: West Pond (General 
Chemical) & Pond at Rainbow 
Wells (General Chem, NH3N, 

Ortho-Phosphate, and 2 sulfides) 

Clinical Laboratory 
of San Bernardino 

14-Jul-16 $450.00 $1,182.10 

HOBO Dissolved Oxygen Logger 
(Onset U26-001) 

Fotronic Corp. 
through GSA 
Advantage 

18-Jul-16 $1,026.45 $155.65 

3 Floation Vests (Orange, Nylon); 
1 small, 1 medium, & 1 large for 
for youths to assist with planting 

& fish counts 

Wrigglesworth 
Enterprises, Inc. 

through GSA 
Advantage 

18-Jul-16 

$202.44 
($46.79 

charged to 
Park 

Account) 

$0.00 

 


