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EXECUTIVE SUMMARY 
 
 
Maternity bat roosts, where adult females congregate to rear their young, are listed by the state 

of Washington on the Priority Species/Habitat List.  At the Hanford Site, mitigation work for 

maternity colonies began in 1999, when bats were encountered at the 190-DR Process Water 

Tunnels (100-D Area) during preparation for the Interim Safe Storage (ISS) project being 

conducted as part of Hanford’s overall cleanup mission.  In 2003, mitigation work continued 

when another maternity colony was found at the 105-F Reactor during the ISS project there.  In 

2006, a large colony of bats was discovered at the 183-F (west) Clearwell facility (100-F Area) 

which was planned for demolition as part of cleanup activities.  The size of this colony was 

estimated at approximately 2,000 bats—making it the largest known colony in eastern 

Washington.  Further observation indicated it also was a maternity colony. 

 

An ecological study was begun at the 183-F Clearwells (west intact; east demolished in the 

1980s; and collectively identified as the 126-F-2 waste site) to identify strategies that would be 

necessary to eliminate or mitigate impacts to this colony caused by demolition.  Many 

alternatives were considered for the outcome of this facility.  The preferred alternative selected 

as a result of the study is to leave the structure intact and add perimeter fencing and signage to 

deter human entry.  This alternative causes the least disturbance to the bats while eliminating 

unauthorized access to the facility.   

 

Beginning in June 2007, and continuing through September 2008, bats at the 183-F Clearwell, 

along with the roost site at the 190-DR process water tunnels for comparison, were studied to 

identify the species present, their relative abundances, and how the 183-F Clearwell structure is 

being utilized by the bats.  The methods used involved a combination of roost entries, acoustic 

analysis, video analysis, morphometric measurements, and DNA analysis.  

 

The study showed that the bats present at 183-F Clearwell are Yuma myotis (Myotis 

yumanensis) and that they use many portions of the complex facility at different times of the 

year.  The preferred roosting locations appear to be in the west one-third of the clearwell along 

the tops of the pillar supports and two of the closed steel hatches.  The concrete roof and the 

steel hatches collect and store solar heat and provide warmth needed by the bats for a 

maternity roost.  The large size of the clearwell and the unlimited options for the bats to find 

optimum roosting conditions make this an ideal roost site for such a large colony.  This colony is 
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likely a “source” population, providing other smaller “sink” populations in the region with 

immigrants (mostly males), facilitating the in-flow of new genetic material into those colonies. 

 

The results of acoustic monitoring showed a dramatic decrease in activity in mid-October 2007 

and a dramatic increase in mid-March 2008, but bat activity continued throughout the winter at a 

much reduced level.  The number of bats active during these times cannot be determined by an 

acoustic detector because one bat can trigger several recordings.  However, the fact that bats 

were detected during the winter months could indicate that some are using parts of the facility 

that are inaccessible to people.   

 

Demolition of the 183-F Clearwell would undoubtedly affect the success of this large colony of 

bats.  The size of the clearwell affords numerous roosting options that have made this such an 

attractive roost site.  The filter back-wash flume that is attached to the north side of the clearwell 

does not have an internal connection, but is open to the surface at the east end.  This flume is 

also used as a roost at certain times of the year, but does not appear to be a significant 

maternity roost site. 

 

The ecological significance of the 183-F Clearwell, the viability of the maternal roosts contained 

therein, and the biological contribution these colonies make to the regional bat populations all 

require that the decision to demolish 183-F be re-evaluated.  The 183-F Clearwells (collectively 

identified as the 126-F-2 waste site) were upstream of sodium dichromate additions to cooling 

water.  The demolished 183-F (east) Clearwell was recently remediated and the Remaining 

Sites Verification Package (RSVP) supporting Waste Site Reclassification Form 2006-017 

stated that the waste removal action achieved compliance with the remedial action objectives.  

The RSVP was approved by the U.S. Environmental Protection Agency, and the site was 

interim closed out.  Therefore, demolition of the 183-F (west) Clearwell and flumes is not driven 

by the CERCLA cleanup.  Consequently, the recommendation from this study is to leave the 

Clearwell and flumes intact and protect them from disturbance with fencing and signage.  

 



 WCH-312 
 Rev. 0 

 
 

 
Identification and Protection of a Bat Colony in the 183-F Clearwell: Mitigation of a Bat Habitat on the Hanford Site 
January 2009 i 

TABLE OF CONTENTS 
 
 
1.0 INTRODUCTION............................................................................................................... 1 

2.0 REGULATORY BASIS FOR MITIGATING THE LOSS OF BAT HABITAT ...................... 4 

3.0 STUDY DESCRIPTION AND RESULTS .......................................................................... 6 

3.1 STUDY METHODS ............................................................................................... 9 

3.2 RESULTS.............................................................................................................. 9 

3.3 CONCLUSIONS .................................................................................................. 12 

4.0 RECOMMENDED MITIGATION ACTIONS AT THE 183-F CLEARWELL/FLUME BAT 
ROOST ........................................................................................................................... 13 

5.0 REFERENCES................................................................................................................ 14 

 
 
APPENDICES 
 
A LETTERS OF INTEREST TO DOE-RL...........................................................................A-i 
 
 
FIGURES 
 
1. 100-D Area Bat Gate Locations. ....................................................................................... 2 
2. 105-F Pallid Bat Mitigation. ............................................................................................... 3 
3. 100-F Area Location on the Hanford Site.......................................................................... 7 
4: Location and Diagram of 183-F Clearwells. ...................................................................... 8 
5. 183-F East Clearwell Open Hatch................................................................................... 11 
 
 
TABLES 
 
1. Species of Concern List for Bats. ...................................................................................... 5 
2. Priority Bat Species........................................................................................................... 6 
 
 
 

 
 



 WCH-312 
 Rev. 0 

 
 

 
Identification and Protection of a Bat Colony in the 183-F Clearwell: Mitigation of a Bat Habitat on the Hanford Site 
January 2009 ii 

ACRONYMS 
 
 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 

1980 
ISS Interim Safe Storage projects 
NEPA National Environmental Policy Act 
PHS Priority Habitats and Species 
RSVP Remaining Sites Verification Package 
SOC Species of Concern 
WCH Washington Closure Hanford 
WDFW Washington State Department of Fish and Wildlife 
 
 
 

 
 
 



 WCH-312 
 Rev. 0 

 
 

 
Identification and Protection of a Bat Colony in the 183-F Clearwell: Mitigation of a Bat Habitat on the Hanford Site 
January 2009 1 

1.0 INTRODUCTION 
 
 
The 183-F Clearwell, in the 100-F Area of the Hanford Site, along with other clearwells (former 
underground water storage facilities) at retired Hanford reactors, will be demolished as part of 
the overall cleanup mission.  In the summer of 2006, a colony of bats was discovered in the  
183-F Clearwell and subsequently determined (via visual survey with infrared video camera) to 
consist of more than 2,000 bats—making it the largest known colony in eastern Washington.  
Because very little was known about this colony, an ecological investigation, discussed in this 
report, was conducted to identify the species and determine the characteristics of the clearwell 
that make it attractive as habitat, as well as the impact resulting from a loss of the habitat.  Of 
particular importance is the use of the facility as a maternity roost (i.e., where the female bats 
rear their young). 
 
The study conducted at the 183-F Clearwell was similar to earlier mitigation projects at other 
Hanford reactor sites (105-D/DR and 105-F Areas) for roosting habitat lost as a result of Interim 
Safe Storage (ISS) projects.  The purpose of the ISS projects was to remove all ancillary 
structures from the reactor buildings, install new steel roofs, and seal all penetrations to prevent 
the spread of contamination.  Ecological investigations, conducted before these ISS projects 
began, identified the presence of multiple bat species using the reactors as maternity roosts.  At 
least two species of little brown bats (Myotis ciliolabrum and M. yumanensis) were found at both 
areas and pallid bats (Antrozous pallidus) at the 105-F Reactor (Johnson and Gano 2006).   
 
The mitigation project at 100-D Area was initiated when a maternity roost was discovered in one 
of the process water tunnels connected to the 105-DR Reactor.  The ISS Project Plan included 
isolating the tunnels from the reactor, effectively eliminating the bats’ access to the tunnels.  
Approval and concurrence from the U.S. Department of Energy, Richland Operations Office 
(DOE-RL) on July 28, 1998, provided direction to maintain bat access and mitigate for roosting 
habitat that would be lost as a result of ISS.  In 1998 and 1999, at both tunnel systems that 
entered the 105-DR valve pit, “bat gates” were installed on access hatches (Figure 1).  
Monitoring, which began in July 1999, shows the number of roosting bats has ranged from 
97 to 170 (Johnson and Gano 2006).  The mitigation project was successful in maintaining the 
maternity roost; however, no studies had been conducted to verify the species present, their 
relative abundance, or how the bats are utilizing these structures in the spring and summer, or 
winter. 
 
In the spring of 2003, during the ISS project at the 105-F Reactor, a maternity colony of 
approximately 30 to 50 pallid bats (Antrozous pallidus) was observed in the upper areas of the 
reactor building.  The 105-F Reactor had served as both a communal roost and a breeding area 
for the bats; therefore, a mitigation effort was initiated to provide an alternate roosting habitat.  
Commercially built artificial roost boxes were installed on the outside of the reactor.  As the 
building was sealed, the bats were safely removed from inside using a standard eviction 
process that allowed them to leave but not return.  The colony immediately took up residence in 
the bat houses installed on the exterior of the building (Figure 2).  Subsequent monitoring has 
shown that the colony continues to use the boxes and appears to have increased in size 
(Gano and Lindsey 2007). 
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Figure 1.  100-D Area Bat Gate Locations. 
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Figure 2.  105-F Pallid Bat Mitigation.  
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At the 183-F Clearwell, the large size of the colony observed there, as well as the probable 
species (one of the genus Myotis that had been seen at other reactor sites, including the  
105-D/DR bat mitigation project), made it of significant interest.  There is only one other colony 
of Myotis this size known in the state of Washington (in Olympia).  Letters were sent to the 
DOE-RL by cognizant groups urging that an investigation of this roost site be conducted and a 
mitigation strategy developed to protect the colony.  The following organizations submitted 
letters to DOE-RL:  Oregon Department of Energy; Washington Department of Ecology; 
Washington Department of Fish and Wildlife; Washington Department of Natural Resources; 
Confederated Tribes of the Umatilla Indian Reservation; Western Bat Working Group; U.S. Fish 
and Wildlife Service; Oregon Chapter of The Wildlife Society; and Cascadia Research Collective 
(studying the colony in Olympia).  See Appendix A for copies of these letters.  
 
The study at the 183-F Clearwell, which began in June 2007, provided information on how the 
colony was using the facility, the impact that demolition of the clearwell might have on the 
colony, and the need for a successful mitigation project to protect the colony.  This report 
includes the results of DNA testing, observations made during facility/roost entries, and the 
ecological significance of this colony.  
 
 
 

2.0 REGULATORY BASIS FOR MITIGATING THE  
LOSS OF BAT HABITAT 

 
 
Before impacting any biological resource during a remediation or demolition project, it is 
necessary to understand the implications of the planned actions.  The species must be identified 
to determine if it is a sensitive species listed on state or federal protection lists.  If so, 
alternatives must be developed to mitigate the impacts.  This process is required as part of the 
implementation of the National Environmental Policy Act (NEPA) while conducting remediation 
projects under the Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA).  The “Hanford Site Biological Resources Management Plan” (DOE/RL 96-32) 
provides guidance for determining which biological resources require mitigation on the Hanford 
Site.  The document also provides guidance on the various levels of mitigation in order to 
protect species of concern and protect loss of critical habitat.   
 
The Washington State Department of Fish and Wildlife (WDFW) has two different listings for 
protecting plant and animal species; the Species of Concern (SOC) list and the Priority Habitats 
and Species (PHS) program.  Species of Concern are also considered Priority Species under 
the PHS program.  Many of the bat species known to occur on the Hanford Site are included on 
the Washington State Priority Species list.    
 
The SOC (http://wdfw.wa.gov/wlm/diversty/soc/concern.htm) list includes all state endangered, 
threatened, sensitive, and candidate species; and facilitates management and development of 
species recovery plans.  Bats that are included on the SOC list in Washington are shown in 
Table 1.   
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Table 1.  Species of Concern List for Bats. 

Common Name Scientific Name Federal Status State Status 

Keen's Myotis Myotis keenii None Candidate 

Small-Footed Myotis Myotis ciliolabrum Concern Monitor 

Townsend's Big-eared 
Bat 

Corynorhinus townsendii Concern Candidate 

Long-eared Myotis Myotis evotis Concern Monitor 

Fringed Myotis Myotis thysanodes Concern Monitor 

Long-Legged Myotis Myotis volans Concern Monitor 

Yuma Myotis Myotis yumanensis Concern None 

 
 
The following text is a description of the PHS program (http://wdfw.wa.gov/hab/phslist.htm): 
 
“The PHS List is a catalog of habitats and species considered to be priorities for conservation 
and management.  Priority species require protective measures for their perpetuation due to 
their population status, sensitivity to habitat alteration, and/or recreational, commercial, or tribal 
importance.  Priority species include State Endangered, Threatened, Sensitive, and Candidate 
species; animal aggregations considered vulnerable; and those species of recreational, 
commercial, or tribal importance that are vulnerable.”  
 
The bat species listed in the PHS program are shown in Table 2 
(http://wdfw.wa.gov/hab/phs/phs_list_2008.pdf). 
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Table 2.  Priority Bat Species. 

Common Name Scientific Name Priority Area 

Keen's myotis Myotis keeni Any occurrence 

Roosting concentrations of: 
Big brown bat Eptesicus fuscus 

Regular large concentrations in 
naturally occurring breeding areas and 
other communal roosts 

Roosting concentrations of: 
Myotis bats Myotis spp. 

Regular large concentrations in 
naturally occurring breeding areas and 
other communal roosts 

Roosting concentrations of: 
Pallid bat Antrozous pallidus 

Regular large concentrations in 
naturally occurring breeding areas and 
other communal roosts 

Townsend's big-eared bat Corynorhinus townsendii Any occurrence 

NOTE: Common names in bold are bats that occur or potentially occur on the Hanford Site. 

 
 
 

3.0 STUDY DESCRIPTION AND RESULTS 
 
 
The 183-F Clearwells were used as underground water storage facilities that were part of the 
water treatment plant for the 105-F Reactor.  These facilities were common to all the retired 
reactors except 100-N and were used to store filtered river-water prior to being used as cooling 
water in the reactor.  There were two clearwells at each reactor.  At 100-F Area (Figure 3), the 
east clearwell, demolished in the 1980s, was backfilled in 2007; however, the west clearwell 
remains intact.  Figure 4 shows the location of the 183-F Clearwells.  The intact west clearwell is 
114 m (375 ft) long by 41 m (134 ft) wide and approximately 5 m (16 ft) deep and covered with a 
15 cm (6 in.) reinforced concrete slab roof that is supported by 98 concrete pillars.  The roof has 
six access hatches that are approximately 81 cm (32 in.) by 107 cm (42 in.) each.  One hatch 
cover on this clearwell was removed in the past, which provides easy access for bats to fly in 
and out.  On the north side of this clearwell, as well as at the former east clearwell, side-by-side 
underground concrete flumes facilitated movement of water into and out of the clearwells during 
operation.  These flumes remain intact. 
 
The comprehensive study discussed here was initiated in June 2007 to develop a better 
understanding of the bat colony observed in the 183-F (west) Clearwell and thus gain further 
insight on various strategies protecting the viability of the roost site.  The results of this study 
can also be used to provide needed information for mitigation at other reactor sites. 
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Figure 3.  100-F Area Location on the Hanford Site. 
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Open Hatch (Bat Entry Point)

Flume Opening (Bat Entry Point) 

Figure 4.  Location and Diagram of 183-F Clearwells. 
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3.1 STUDY METHODS 
 
Data for this study were collected at the 183-F Clearwell and the 190-DR Process Water 
Tunnels to facilitate making recommendations on how the bats at 183-F Clearwell should be 
managed.  The roost site at the 190-DR Process Water Tunnels was included in this study to 
provide a comparison with maternal genetic lines in a different, but close proximity, site.  The 
190-DR site is located 13.0 km (8.1 mi) upstream of the 100-F reactor site, and is approximately 
1 km (0.6 mi) from the Columbia River.  If the two maternity colonies (183-F and 190-DR) are 
genetically different and unique, then individuals from one colony may not mingle with or be 
accepted by the other colony.  Kerth et al. (2000), Weyandt et al. (2005), and 
Wilmer et al. (1994) found that some bat species exhibited this pattern of exclusiveness due to 
natal site fidelity (loyalty to their birthplace).  The implications of this would be that if either roost 
were destroyed, it may not be correct to assume they could or would be incorporated into 
another colony.  
 
To address the study objectives, bats were captured in mist nets set at night near the identified 
roosting sites at each of the two study sites.  The data collected from captured bats included: 
 
 Age (adult or sub-adult)  
 Forearm length  
 Sex  
 Reproductive status  
 Species  
 Weight  
 Wing membrane tissue punch collected for DNA analysis.   

 
These data were collected per protocols established by the Western Bat Working Group (Bat 
Grid Protocol; http://www.wbwg.org/).  Methods described in Zinck et al. (2004) were used for 
species identification.  Relative abundance was determined by filming emergences at the study 
sites and then counting the number of bats leaving the roost.  Haplotype (maternal lineage) 
differences between sites were determined according to methods described in 
Kerth et al. (2000), Weyandt et al. (2005), and Wilmer et al. (1994).  
 
Several entries were made into the 183-F Clearwell and flumes to determine which parts of the 
facility were being used by bats as roosts sites and to determine the structural integrity of the 
facility. 
 
 
3.2 RESULTS 
 
Mist Netting and Acoustic Monitoring 
 
Mist-netting was conducted on eight different nights from August 2007 to September 2008 at the 
190-DR and the 183-F study areas.  A total of 22 bats from the 190-DR site and 135 from 183-F 
were captured and released.  Measurement data were collected from all captured bats.  At 
190-DR, 19 of the 22 bats captured were females and at 183-F, 131 of the 135 bats captured 
were females.  Because the majority of bats in these colonies were female and many were 
observed to be reproductively active, both populations are assumed to be maternity colonies.  
Eighty-five wing membrane punch samples (190-DR [22 samples], 183-F [63 samples]) were 
sent to Portland State University for genetic analysis on July 31, 2008.  The results indicated 
that all samples were identified as Yuma myotis (Myotis yumanensis).  Ten maternal lines 
(haplotypes) were identified from mitochondrial DNA analysis.  Six of the 10 maternal lines seen 
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at 183-F appeared in the 190-DR population, indicating that the two maternity colonies belong to 
a common breeding population within the region.  More maternal lines could be present, but this 
would require larger sample sizes from both colonies.  While it does not appear that the two 
colonies are genetically distinct, we cannot assume that the bats intermingle between roosts 
because of the tendency for individuals to express natal site fidelity (loyalty to their birthplace) 
as noted by other researchers (Kerth et al. [2000], Weyandt et al. [2005], and Wilmer et al. 
[1994]).   
 
Acoustic monitoring, using an Anabat SD-1 detector, began in October 2007 at the 183-F filter 
back-wash flume entrance to determine when the bats utilizing the 183-F structure during the 
spring/summer would leave for the winter.  The monitoring showed a dramatic decrease in the 
number of calls in mid-October.  Unexpectedly, a small number of bat calls were recorded 
throughout the winter.  Call frequency reduced in number about the first week in December to 
less than 12 calls over approximately every 5 to 6 days despite temperatures dropping to 
-8 oC (18 o F) at one point in January.  The detector was moved to just outside the 
183-F Clearwell hatch in mid-February to determine if the bat calls would be recorded there as 
well (Figure 5).  Calls were recorded with similar frequency at this location.  Call frequency 
increased significantly during the middle of March 2008, indicating a return to spring/summer 
maternity colony activity.  Monitoring continued at this location until the end of June 2008. 
 
183-F Structure Entries 
 
On October 3, 2007, an inspection of the current structural condition of the 183-F Clearwell and 
the associated filter back-wash flume (construction drawings W-69676, W-69679 and W-71536) 
was conducted by a structural engineer, environmental staff, and an Industrial Health specialist.  
The clearwell was found to be structurally sound with only some minor spalling in the ceiling in 
two locations near the east wall.  The structural engineer advised that no personnel should 
stand under the first 2.4 m (8 ft) of roofing along the east wall due to the potential for some of 
the spalled concrete to fall.  There is a flume that runs along the east wall, the top of which is 
1.2 m (4 ft) above the general floor level.  As long as personnel do not stand on top of the flume, 
they will be maintaining a safe distance from the spalled concrete.  There were no other 
restrictions for access.  The Industrial Health specialist continuously monitored air quality (O2 
and explosive gases) and found no portion of the facility to have limiting conditions.  Upon 
exiting the facility, all staff were surveyed for radiological contamination and none was found.   
 
Only a small number of bats (less than 20) were observed in the clearwell at this time.  The 
weather had cooled significantly during the prior week, and the temperature on the ceiling of the 
clearwell was 15.5 oC (60 oF). 
 
The filter back-wash flume, which runs the entire length of both the west and east clearwells, 
functioned as the drainage system for filter back-wash water from the filter beds in the 183-F 
Water Filtration building.  It measures 1.3 m (4 ft) wide by 2 m (6.6 ft) high and 228.7 m 
(750.5 ft) long.  This flume is open on the east end; at the northeast corner of the east clearwell 
site.  The flume was inspected and found to be safe for access.  At approximately 100 m (328 ft) 
in, a timber that had fallen through a 61-cm (24-in.) pipe/drain opening in the ceiling and 
supported rubble above.  The structural engineer advised that personnel not proceed past this 
point to ensure that no one would contact the timber and cause rubble to fall through the 
opening.  The engineer judged the flume to otherwise be structurally sound.   
 
During this entry into the filter back-wash flume, an estimated 200 to 300 bats (Myotis sp.) were 
encountered roosting in clusters along the walls of this 1.2-m (4-ft)-wide flume.  The 
temperature inside the flume was warmer than the clearwell at 22.8 oC (73 oF).  The warmth of 
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the flume was attributed to stored heat in the massive concrete structure from solar heating on 
the exterior of the southern wall during the summer.  Before the demolished 183-F east 
Clearwell was backfilled on October 18, 2007, the southern wall of the flume was exposed to the 
sun. 

Figure 5.  183-F East Clearwell Open Hatch. 

 
 
 
On February 7, 2008, the183-F Clearwell and associated flume structures were entered to 
evaluate the use of the structures as a winter roost.  Again, the inspection team consisted of a 
structural engineer (different individual than during October 2007 visit), environmental staff, and 
an Industrial Health specialist.  Again, no limiting conditions were found by the Industrial Health 
specialist, and the structural engineer determined that the clearwell and the flumes were 
structurally sound. 
 
Acoustic monitoring had been ongoing at the filter back-wash flume entrance since October, in 
order to determine when the bats were going to leave for the winter.  The acoustic monitoring 
indicated that bats (unknown number and most likely Myotis yumanensis) had been present at 
the structure since the monitoring began.  While in the filter back-wash flume, extreme care was 
taken not to touch the fallen timber discovered on the previous entry.  No bats were observed in 
the entire length of the flume, and no apparent physical connection to the main clearwells was 
seen.  The conclusion was that this flume is apparently used only during the spring to fall by the 
bats, and not used as a winter roost because it appears to be too warm for hibernation.   
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No winter roosting bats were observed in the 183-F Clearwell during the February inspection.  
On the north side of the clearwell is a baffle wall and the inlet flume where water came into the 
clearwell from the filter building.  These areas were explored for the presence of bats, but none 
were observed.  Fecal matter (guano) was seen on the floor throughout the inlet flume, 
indicating that the bats used this area at some time of the year.   
 
On March 13, 2008, entry was made into the suction well, which is a flume on the east side of 
the 183-F Clearwell where the water was pumped from the facility to the reactor.  The suction 
well is a flume located between the intact west clearwell and the demolished pump room to the 
east (construction drawings W-69665, W-69677, and W-71388).  This area was noted during 
the February 7 entry as a potential area for winter roosting bats that should be further 
investigated.  The suction well is approximately 40.8 m (134 ft) long by 2 m (6.6 ft) wide by 
7.3 m (24 ft) high.  The floor of the suction well is approximately 1.5 m (5 ft) below the floor level 
of the clearwell, and was accessed via a ladder through a 1.2-m (4-ft) -wide opening in the east 
side of the clearwell.  This area was visually inspected for roosting bats and presence of guano, 
but neither was observed.  It did not appear that the suction well had been used as a summer or 
winter roost site for bats.  
 
On June 6, 2008, entry was made into the 183-F Clearwell and filter back-wash flume structures 
(reference drawings W-69676, W-69679, and W-69838) to film the active maternity colony in the 
clearwell and to inspect the flume for roosting bats.  The maternity colony was found to be 
utilizing the west end of the clearwell and was seen roosting along the tops of several pillar 
supports where they contact the roof.  The population of the colony was estimated at between 
1,800 and 2,000 individuals after analyzing the video.  This number was consistent with 
previous exit counts of bats emerging in the evening.  Guano and urine stains indicate bats 
utilize all portions of the clearwell throughout the summer.  The full length of the filter back-wash 
flume was inspected, but no bats were observed at this time. 
 
The clearwell was entered again on September 22, 2008, to recover temperature data loggers 
and to inspect the roost for usage.  The external temperature had recently dropped to the 
mid-70s (oF) during the day and high 40s and low 50s (oF) at night.  The majority of the colony 
was observed to be located in one of the closed hatches in the west end of the clearwell.  Other 
small groups of 5 to 20 bats were observed scattered throughout the western end and roosting 
on the underside of the roof, in cracks and small penetrations into the concrete.  Approximately 
30 bats were observed roosting as individuals throughout the clearwell.  Because adult male 
bats do not typically roost with a maternity colony, these individuals were likely males.  The total 
population in the clearwell at this time was estimated to be approximately 300 to 500 bats.   
 
The filter back-wash flume was entered on September 30, 2008, to recover a temperature data 
logger that was installed October 3, 2007.  The temperature near the ceiling measured by the 
data logger (approximately 72 m from the entrance) was 21 oC (70 oF).  The temperature 
increased toward the west end of the flume; temperatures measured by portable thermometer 
were 26.7 oC (80 oF) at approximately 140 m (459 ft) from the east entrance and 28.7 oC (84 oF) 
at the west end of the flume.  Approximately 200 bats were observed in the flume. 
 
 
3.3 CONCLUSIONS 
 
This investigation of bats at the 183-F Clearwell and associated flume structures indicates a 
wide usage of this facility, both temporally and spatially.  The bats appear to use all portions of 
the intact clearwell, its associated inlet flume, and the filter back-wash flume at certain times 
throughout the summer roosting season.  The suction well associated with the pump room 
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(located on the east end of the clearwell) was the only location where guano was not found.  
The preferred roosting locations appear to be in the western one-third of the clearwell along the 
tops of the pillar supports and two of the closed steel hatches.  The concrete roof and the steel 
hatches collect and store solar heat and provide warmth needed by the bats for a maternity 
roost.  It is likely that the bats use the hatches during times when outside temperatures are 
moderate in the spring and fall because the steel covers heat up quickly and provide a small 
recessed area in the roof, which traps heat.  The majority of the population was seen in one of 
these hatches in September 2008.  During hotter periods, the bats were observed roosting on 
the pillar supports where they attach to the roof.  The pillars themselves provide vertical 
surfaces that allow the bats to move up or down to find their optimum temperature.  The large 
size of the clearwell and the unlimited options for the bats to find optimum roosting conditions 
make this an ideal roost site for such a large colony.   
 
Numerous individual roosting bats were observed during the September 2008 inspection.  
These bats are likely males that have entered the roost site preparing to breed.  Bats typically 
breed in the fall prior to leaving the summer roost.  The females store the sperm and do not 
complete fertilization until spring when they emerge from hibernating in their winter roosts.   
 
Acoustic monitoring outside the roost was conducted from October 2007 to late-March 2008 to 
determine when the bats left the roost for the winter and came back in the spring.  The results of 
that monitoring showed a dramatic decrease in mid-October and a dramatic increase in 
mid-March, but bat activity continued throughout the winter at some level.  The number of bats 
actually active during these times cannot be determined by an acoustic detector because one 
bat can be active near the detector, thus triggering several recordings.  However, the fact that 
bats were detected during the winter months could indicate that some are using parts of the 
facility that were inaccessible to people.   
 
This colony is the largest known maternity colony of Myotis yumanensis in eastern Washington.  
It is likely a “source” population (Meffe et al. 2002), providing other smaller “sink” populations in 
the region with immigrants (mostly males), facilitating the in-flow of new genetic material into 
those colonies.  Without this flow, those “sink” populations could be genetically at risk.  Further 
study would be required to determine the role this colony plays in the region. 
 
 
 

4.0 RECOMMENDED MITIGATION ACTIONS AT THE  
183-F CLEARWELL/FLUME BAT ROOST 

 
 
The 183-F Water Treatment Plant operated the same as a municipal water treatment plant, 
filtering river water to be used as cooling water for the 105-F Reactor.  It is upstream of reactor 
effluents, and there is no operational history of this facility becoming radiologically 
contaminated.  An investigation of the 183-B Clearwells, which are identical to the 
183-F Clearwells, determined that water treatment chemicals such as sodium dichromate were 
added at the 190-F facility, which was between the clearwells and the reactors.  The Remaining 
Sites Verification Package (RSVP) supporting the Waste Site Reclassification Form 2007-004 
(for the 183-B, 126-B-2 Clearwells) stated that there is no evidence to suggest that the water 
stored in the clearwells ever contained sufficient quantities of radionuclide or nonradionuclide 
hazardous chemicals to present a human health risk (WCH 2007).  The demolished 183-F east 
clearwell was remediated and the RSVP supporting Waste Site Reclassification Form 2006-017 
for the 183-F, 126-F-2 Clearwells stated that the waste removal action achieved compliance 
with the remedial action objectives (WCH 2006).  The RSVP was approved by the 
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U.S. Environmental Protection Agency, and the site was interim closed out.  Therefore, 
demolition of the 183-F west Clearwell and flumes is not driven by the CERCLA cleanup.   
 
The complexity and size of the 183-F Clearwell facility are obviously important features that 
have contributed to the size of this colony of bats.  Because this is a maternity colony, and is 
listed by the state of Washington as a Priority Species, mitigation is required according to the 
Hanford Site Biological Resources Management Plan (DOE/RL-96-32) to maintain the viability 
of this colony.  The extremely large size of this colony makes it a very important resource to the 
regional bat population.  Demolition of the clearwell without replacement of the habitat would 
result in total loss of the colony.  Because demolition of the 183-F Clearwell is not required as a 
CERCLA action, the recommendation from this study is that the structure be left intact and 
protected with a perimeter fence and signage to exclude all but authorized entry.  Also, this site 
should be added to the mitigation monitoring program which estimates the populations of the 
bat roosts at the 105-F Reactor and 190-DR Process Water Tunnel mitigation sites.  The results 
of this mitigation monitoring is reported annually in the River Corridor Closure Contractor 
Revegetation and Mitigation Monitoring Report. 
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