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INTRODUCTION

1]

This report is intended to help characterize building foundation drains based on historical
information, available drawings, recent surveillance efforts, and discussions with knowledge-
able personnel. It is recognized that there is still a need for further surveillance, interviews, and
drawing searches to adequately characterize most foundation drains. Further characterization
efforts will be pursued as part of a Drain Identification Study (DIS) under the management of
Surface Water Division (SWD) personnel, since one of the tasks of this study is to investigate
foundation drain discharge locations with the use of dye tests where possible. The DIS will also
investigate potential foundation drain contamination sources within buildings. One of the inten-
tions of this report is to provide information that can assist with the Drain Identification Study.
This report can also be useful for emergency response assistance and as a source for evaluat-
ing potential surface water poliutant pathways.

The purpose of a foundation drain is to intercept and transport groundwater away from the
foundation and subsurface structures of a building. A typical foundation drain consists of a
trench or series of trenches backfilled with gravel or other free draining material. A slotted or
perforated pipe is installed at the bottom of the trench(es). This pipe typically slopes continu-
ously to a storm sewer, sump, or outfall at a lower elevation. in the cases of discharge into a
storm sewer or outfall at a lower elevation, gravity transports the water away from the building.
Sumps are generally pumped to a discharge location. Attachment 1 is page 189 from Founda-
tion Engineering, Second Edition, by Peck et al. This page shows three common foundation
drain designs (referred to as either footing or floor drains).

Foundation drain collection sumps located within buildings are referred to as building sumps in
this report since that has been their historical designation. The term ‘building sump’ has also
been used to refer to groundwater discharges which are apparently from utility pits. Building
sumps associated with utility pit discharges will not be discussed in this report, although such
locations should eventually be fully characterized to ensure that they are not associated with a
foundation drain outfall routing.

Most, if not all, underground structures at Rocky Flats currently have, or at one time had, a
foundation drain or building sump system. This report elaborates upon any structure for which
there is available information pertaining to the existence, or possible existence, of a foundation
drain system. Building 776, which has an underground section, may represent the only major
building with an underground structure not covered by this report since no foundation drain or
building sump information was found for this building.

The foundation drain information will focus on location information, including discharge routing.
This information is important for surface water quality monitoring information since foundation
drains collect and discharge groundwater. This includes the possibility of groundwater contami-
nated from historical releases, or from spills within buildings.
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Much of this report is based upon four historical sampling location tables, since many founda-
tion drains and building sumps have been sampled since the late 1970s. The four sampling
location tables were either the text of a letter or served as an attachment to a letter. These
tables will be referred to as Tables 1, 2, 3, and 4 in this report and are summarized below:

Table 1 (1977): This May 19, 1977, letter from M. V. Werkema to N. E. Moody is a table de-
scribing Foundation Drain (FD) and Building Sump (BS) sampling locations. A typographical
error referring to FD779-1 as FD771-1 has been corrected.

Table 2 (1981): This table is from a December 17, 1981, report by N. D. Hoftman summarizing
FD and BS water quality data for the 1977 through 1981 time period.

Table 3 (1983): This table is from an October 4, 1983, letter from N. D. Hoffman to Those
Listed. The letter provides updated information on FD and BS water sampling locations with
some additional clarifications. The text of the letter is included as Attachment 2.

Table 4 (1992): This table is from an October 5, 1992, letter from S. Barros to Distribution
providing updated information on FD and BS water sampling locations, including plans to
expand sampling parameters. The body of this letter is included as Attachment 3.

The 1990 Site Utility Plan Drawings are referenced throughout this report without specific
reference to a drawing number. These drawings are all part of the 15501 drawing number
series. The Utility Layout Legend Sheet, Drawing Number 15501-2, provides a coding system
for identifying which specific Site Utility Plan Drawing one should reterence for a specific loca-
tion on plantsite. ‘

DISCUSSION

Building 111

Figure 1 is a drawing showing several foundation drain outfall locations. Figure 2 is a Building
111 foundation drain plan drawing. Both Figures 1 and 2 show the outfall for the Building 111
foundation drain (FD111-1) in a location north of the northeast corner of the building. This
location description is consistent with Table 1 (1977). Recent field inspections of this Table 1
location reveal no potential foundation drain outfalis. Table 2 (1981) describes the foundation
drain sampling location as being north of the northwest corner of the building. Table 3 (1983) is
consistent with Table 2, as is the sampling location used for the past several years. This sam-
pling location is identified on Figure 2, and has involved taking a sample from within the drain-
age ditch since a foundation drain discharge location has not been specifically identified.

Recent inspection of the Building 111 basement reveals a building sump which is believed to
be a Building 111 foundation drain collection point. This sump is located in the southeast
portion of the building. The discharge is pumped through a line that exits through the south end
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of the building where there is both a storm drain and a sanitary sewer line. The discharge line
is marked sanitary, although it is believed that the discharge is actually to the storm drain,
which happens to flow to the drainage ditch just upstream of the FD111-1 sample location
used for the last several years. The FD111-1 sample location is deleted per Attachment 3, and
the building sump location is added as BS111-2 to Table 4.

It appears that FD111-1 was rerouted to the new storm drain location or to the sanitary sewer
as a result of construction activities in the area. The Site Utility Plan Drawings for Building 111
do not show a Building 111 foundation drain.

There does not appear to be any Individual Hazardous Substance Sites (IHSS's) or historical
releases that would contaminate groundwater reaching FD111-1. The basement of Building
111 contains chemicals for photographic development purposes. There are also chemicals and
oils associated with the building utilities, which are located in the same room as the BS 111-2
location.

Building 124

Figure 3 is a Building 124 foundation drain plan. This figure shows a Building 124 foundation
drain collection point to the east of the building and is consistent with the Figure 1 discharge
location for Building 124. The Site Utility Plan Drawing for Building 124 does not show a foun-
dation drain as described by Figures 1 and 3. A foundation drain is not referenced in Tables 1,
2, 3, or 4. A building representative has reported that this foundation drain has been taken out
of service.

There does not appear to be any IHSS’s or historical releases that would contaminate ground-
water reaching the Building 124 foundation drain, if it were still in existence. Building 124 is the
drinking water treatment plant and a fuel tank may represent the only threat of contaminating
the groundwater in the area around this building.

Building 371/374

Figure 4 shows the foundation drains for the Building 371/374 area, and is consistent with the
Site Utility Plan Drawings’ depiction of these foundation drains. Tables 1 through 4 lists numer-
ous sample locations associated with the Building 371 foundation drain system, with a lack of
consistency between Table 1 (1977) and the remainder of the tables (1981 - 1992). Figure 4
contains circled numbers (1 through 6) referring to foundation drain outfall locations which are
consistent with Tables 2 through 4. These circled locations will be referred to as Figure 4
Outfall Locations 1, 2, 3, 4, 5, and 6. The following descriptions for each sampling location
ignores Table 1 because of several inconsistencies between Table 1 and all other tables,
figures, and attachments. These inconsistencies will be discussed following the descriptions.
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FD371-1: This location no longer exists (reference Attachment 2). The former FD371-1
location described by Attachment 2 (1983) is consistent with the Figure 4 Outfall Location
Number 1. Apparently FD371-1 had been sealed or rerouted. Surveillance of the area con-
firmed no outfall at this location.

FD371-2: The Table 2 and 3 FD371-2 location descriptions are consistent with the
Figure 4 Outfall Location Number 2. This location no longer appears to exist (reference Attach-
ment 2), and no alternative FD371-2 sampling location has been identified for several years.
Apparently, FD371-2 has been sealed off or rerouted. Building personnel have reported that
the FD371-2 discharge now combines with the FD371-3 discharge. Surveillance of the area
confirmed no outfalls at this location.

There is a gate valve in the drainage gully southeast of Building 374, at a location down-gradi-
ent from the Figure 4 Outfall Location Number 2. This gate has been closed off for several
years. It is uncertain whether or not this is an extension of what used to be FD371-2, FD371-1,
or both. The gate valve at this location is similar in appearance to FD371-3, and there is water
seeping from it at a rate that is too low for sampling, although this water would have contrib-
uted to the downstream FD371-Composite sample location discussed below.

FD371-3: The FD371-3 location description is the same for Tables 2, 3, and 4, and
matches the Figure 4 Outfall Location Number 3. The consistent flow of water at this location
results in a major contribution to the North Walnut Creek baseflow.

FD371-4, 5, and 6: These foundation drain outfalls are actually for the foundation drain
system near Buildings 517 and 518, as described by Table 2 and shown by Figure 4 Outfall
Location Numbers 4, 5, and 6. These locations are deleted in Table 3 since they could not be
found (Reference Attachment 2). These outfalls could not be located during recent surveiliance
of the area.

FD371-Composite: This location was added to Table 3 (Reference Attachment 2) to
compensate for the lack of sampling points for FD371-4,5,and 6. FD371-Composite is deleted
from Table 4 (Reference Attachment 3) because of sampling redundancy associated with other
sample programs.

FD371-MC: This location is the metal culvert near the sealed gate valve described
above under FD371-2. The water source appears to be primarily from a steam condensate line
leak. At this time it is not thought to be connected to any part of the Building 371 foundation
drain system.

The Table 1 FD371 location descriptions do not match the above descriptions. Per Table 1,
FD371-1 appears to be a composite of what is described as FD371-1 and FD371-2 in Table 2.
The Table 1 FD371-2 location appears to be what is described above as FD371-3, the Table 1
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FD371-3 location appears to be what is described above as either FD371-5 or FD371-6, and
the Table 1 FD371-5 location does not correlate with any locations described above.

The Building 371 foundation drains are located in the vicinity of several IHSS’s, and surround a
building which contains chemicals, many of which contain significant levels of radioactive
materials.

Building 444

The historical information for the Building 444 foundation drain system is confusing. FD444-1 is
referred to as the Building 444 foundation drain outfall location in Tables 1, 2, and 3. Building
sump BS444-2 is reported to be a groundwater flow collection point which used to route the
collected groundwater to the sewage treatment plant based upon experience with the chromic
acid spill incident. Groundwater collecting in BS444-2 is now routed to process waste (Refer-
ence Attachment 3). The Building 444 foundation drain (FD444-1) location described by Table
3 (1983) is consistent with the Figure 1 (1977) foundation drain outfall labeled for Building 440.
This is the only evidence of a Building 440 foundation drain, and could represent an error on
Figure 1. Tables 1 (1977) and 2 (1981) describe the FD444-1 outfall location as north of the
southwest corner of the building, whereas it is described as south of the southwest corner of
the building in Table 3. It is possible that the Tables 1 and 2 use of the word ‘north’ versus
‘south’ may be incorrect.

Figure 5 is the Foundation Drain Plan Drawing for Building 444. This figure does not show an
outfall routing, possibly because of collection within BS444-2. The question is: “are there, or
has there ever been, two foundation drain outfalls associated with Building 444, or is FD444-1
a foundation drain for the basement of Building 447 (Building 447 is attached to Building 444),
oris it actually a foundation drain for Building 440 as indicated by Figure 1?” Unfortunately,
this report does not answer this question.

There are no references to a Building 447 foundation drain in the documents covered by this
report. The Site Utility Plans drawings for Buildings 440, 444, and 447 do not show any foun-
dation drains. The Figure 1 outfall location is shown as a storm drain on the Site Utility Plans
drawings. This storm drain runs underneath Building 447, providing a convenient tie-in for a
Building 447 foundation drain if one did exist. A recent discussion with a knowledgeable build-
ing representative further indicates the possibility of a Building 447 foundation drain based
upon his recollections of rerouted piping in the Building 447 basement area.

The FD444-1 outfall location is designated as FD444-460 in Table 4 and Attachment 3 since it
also is reported to drain water from the Building 460 foundation drain system. As referenced by
the Table 4 description, this outfall has been relocated. The FD444-460 outfall is a major storm

- drain system outfall for the 400 area. Flow from this location during dry periods may indicate at

least one foundation drain discharge to this storm drain, although it could also be caused by




SWD-012-92

Enviromental Management

Surface Water Division

November 2, 1992 Page 6

groundwater seepage into the storm drain system. Tracing this flow by lifting storm drain man-
holes could provide additional insight into the origins of this water.

The are several IHSS’s in the vicinity of Buildings 444, and 447. Buildings 444 and 447 have
been used for the manufacturing of depleted uranium components, and there are various
chemicals used within Buildings 444, 447, and 440. Buildings 444 and 447 have flooded a few
times over the last several years due to inadequate drainage in the area.

Building 460

The Building 460 foundation drain reportedly ties into the same storm drain discharge system
that FD444-1 is reported to tie into (Reference Building 444 above). This outfall location is now
described as FD444-460 in Table 4 and Attachment 3. The Site Utility Plan Drawings do not
show a foundation drain for Building 460. The Building 460 foundation drain would not be
referenced in any of the other tables, figures, and attachments to this report because these
items predate the building.

There are a couple IHSS's in the area around Building 460. Building 460 is a manufacturing
building with various chemicals in the building.

Building 559

Figure 1 and Tables 1, 2, and 3 do not include any information concerning a foundation drain
around or near Building 559 or Building 561, nor are there any building specific foundation
drain plan drawings available for these buildings. Figure 6 is a copied section from Site Utility
Drawing 15501-20-M, Issue R, showing a foundation drain apparently for the tunnel between
Buildings 559 and 561. Per this drawing, the foundation drain discharge routing is from an
access manhole to a storm drain system which discharges at a location consistent with the
FD516-1 sampling location described in Tables 2 and 3. Table 1, dated May, 1977, does not
include FD516-1, although the report that Table 2 is from indicates that sampling had occurred
at this location as early as August, 1977.

Inspection of this area has confirmed the access manhole location. It is a deep pit with the
sound of water entering it, as might be expected from a foundation drain collection point. Per
Attachment 3 and Table 4, the FD516-1 sampling location is moved to this access manhole
between Buildings 559 and 561 and renamed as FD 559/561-1 to better reflect this new loca-
tion. This will result in a more representative foundation drain sample since the current sam-
pling location is subject to dilution from normal runoff, and will alleviate potential problems with
collecting a sample since the discharge is pumped into the storm drain meaning that there are
periods of no flow.

The foundation drain around the 559/561 tunnel is located in the vicinity of the oid process
waste system and other IHSS's, and is adjacent to a building containing radioactive materials.
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Building 707

A Building 707 foundation drain is not shown on Figure 1, the Site Utility Plan Drawings, nor on
any building specific foundation drain plan drawings. There is a FD707-1 sampling location
which is consistent in all tables and attachments to this report. This location is a major storm
drain outfall for many of the 700 and 500 area buildings and also is a discharge location for
several sumps which pump groundwater out of utility manholes. A utilities representative
believes that there may be an old utility drawing showing foundation drains under Building 707
since the building might have been built upon natural springs. The existence of a Building 707
foundation drain is supported by the fact that Building 707 appears to be built on top of what
was once part of South Walnut Creek, there is always water flowing at the FD707-1 location,
and Building 707 contains several underground structures which would probably be built with a
foundation drain surrounding them. A likely discharge location for the foundation drain would
be into the storm drain running along the south end of Building 707. This could be investigated
by lifting all of the storm drain access manholes to see where the flow enters from. This flow
represents a significant contribution to the South Walnut Creek baseflow.

Building 707 is located in the vicinity of the old process waste system and other IHSS'’s, and
contains radioactive materials.

Building 771/776 Tunnel

A foundation drain for the tunnel which runs between Buildings 776 and 771 is not shown on
Figure 1 or the Site Utility Plan Drawing for the tunnel, there is no building specific foundation
drain plan drawing available, nor is one referenced in Tables 1, 2, 3 or 4. There is a manually
operated pump which discharges groundwater to surface drainages through an above ground
pipe located to the west of Building 701. According to Building 771 personnel, this pump had
been routinely operated to keep groundwater from leaking into the tunnel. The pump has been
locked out of service for a few years apparently because of water quality concerns. Recent
leakage of groundwater into the tunnel could be because of this lack of discharge.

Research work associated with OU-8 showed that this discharge location is related to another
project and is not associated with a foundation drain. It is possible that this is a well that Build-
ing 771 personnel pumped down to lower the water table around that tunnel, thus performing a
function similar to what a foundation drain would do.

Poor water quality was confirmed by a 1992 sample. Discharges to surface waters or sanitary
sewer are thus prohibited by SWD guidelines, making further analysis of this potential founda-
tion drain a relatively low priority from a SWD perspective.
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Building 771

1]

Figure 1 shows three foundation drain outfall routings at the northwest section of Building 771.
This figure is consistent with the Figure 7 foundation drain plan drawing for Building 771.
These three outfall routings are numbered as 1 through 3 on Figure 7 and are discussed
below:

Outfall Number 1: On the 1980 Utility Layout, Outfall Number 1 is shown as a 6 inch corru-
gated metal pipe draining to the surface at a location just to the east of Building 771. The 1990
Site Utility Plan Drawings show this foundation drain coming from the building, but an outfall
routing is not defined. Inspection of the area during a dry period revealed a flow of about one
galion per minute or less coming from the storm culvert going under Sixth Street and exiting
south of Building T771F. This could represent drainage from this foundation drain since this is
where the water would eventually flow according to the 1980 Utility Layout. This could also
represent natural groundwater seepage or a leak in a domestic cold water line that crosses this
storm drain.

Outfall Number 2: Both the 1980 and 1990 utility drawings show Outfall Number 2 as a 6 inch
vitrified clay pipe with an outfall routing into a storm drain to the northwest. These drawings do
not exactly match the Figure 7 routing. it is likely that the Figure 7 sketch has a minor error.
Inspection of the area during a dry period revealed a flow of about 1 gallon per minute or less
through the referenced storm drain. It is possible that this flow represents Outfall Number 2, or
what remains of it.

Outfall Number 3: This outfall was not found on the 1980 or 1990 utility drawings. No flow that
can be contributed to this outfall was found during inspection of the area.

Table 1 references only one foundation drain sampling location (FD 771-1). It is unknown
which outfall number this location represents, or if it represents a composite of foundation drain
outfalls. The two referenced building sumps in Table 1 (BS771-2 and BS 771-3) were deleted
from sampling (see Attachment 2) since they were routed to process waste. It is speculated
that they collected, or still collect, groundwater within the building. Table 2 references a new
foundation drain sample location (FD771-4) which likely correlates to one of the above outfall
numbers. Both foundation drain sampling locations are deleted from Table 3 (see Attachment
2). This attachment claims that the foundation drains are non-existent because construction of
the Perimeter Security Zone. It is unknown if this means that the drains were removed from
service by plugging or other means, or if it means that the sample locations were eliminated.
The above referenced inspection results seem to indicate that at least one or two foundation
drains are still functioning to some degree. Table 4 includes a sampling location referenced as
FD771-1, which is for the flow that appears to be associated with Outfall Number 2 according
to the above referenced inspection. This site description should be changed to FD771-5 to
avoid confusion with the Table 1 and 2 FD771-1 location description since these seem to be a
different sample location based upon the descriptions.
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Building 771 contains chemicals and liquids with significant quantities of radioactive materials.
There are also several IHSS's in the vicinity.

Building 774

Figure 8 is a foundation drain plan drawing for the Building 774 foundation drain. This founda-
tion drain is not shown on Figure 1. The Table 1 and 2 FD774-1 sampling location description
is presumably for this foundation drain outfall. This location is further clarified in Table 3 ana
Attachment 2 as being the drain east of the storm drain just east of Building 770. This new
description implies that some or all of the previous sampling may have been from the storm
drain just east of Building 770. The Table 4 sample location is consistent with Table 3.

Figure 9 is a copied section from the Site Utility Plan Drawing for Building 774. Five outfall
locations will be discussed in reference to this figure. These locations will be referred to as
Outfall Locations 1 through 5. These locations are labelled on Figure 9. The Site Utility Plan
Drawing identifies three foundation drains associated with Building 774. These locations will be
referred to as Foundation Drains A through C, and are labelled on Figure 9. The foundation
drain system shown by Figure 8 is not shown in the 1980 Utility Plan or the 1990 Site Utility
Plan Drawing copied for Figure 9. Figure 8 does not include Foundation Drains A through C
presumably because they were installed as part of the post-1975 Building 774 additions. The
following is a discussion of the five Figure 9 outfall locations:

Outfall Location 1: This is a metal culvert that was sketched in on Figure 9 since it is not shown
on the utility plans. According to Attachment 2 and Table 3, this appears to be the drain just
east of Building 770 where sampling is not to take place since it is just a storm drain. Recent
inspections reveal a constant flow of water, approximately one gallon per minute, through this
drain during dry conditions. It is unknown if this represents water from a foundation drain, from
general groundwater seepage into the buried section of the culver, or is from a leaking water
line.

Outfall Location 2: This is the FD774-1 sample location per Tables 3 and 4, and therefore
should represent the Figure 8 foundation drain outfall, although there is the possibility that this
foundation drain was tied into Foundation Drain A should be considered. There is very minor
flow through this metal culvert during dry conditions.

Outfall Location 3: This is the outfall for Foundation Drain A. Revealed through discussions
with building personnel, this drain was unintentionally blocked off when an addition was put on
the northern part of Building 774, resulting in groundwater leakage into Building 774. This
groundwater is collected in a sump and pumped to process waste. It is unknown if the drain is
completely blocked or not. No flows were noted during recent inspections.

Outfall Location 4: This is a PVC pipe not shown on the Site Utility Plan Drawing. It is not
known if this storm drain, is tied into a foundation drain, or serves another purpose.
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Outtall Location 5: This is the outfall for Foundation Drain B. This outfall has been dry during
recent inspections of the area.

No evidence of an outfall for Foundation Drain C has been found at this time. it may tie into
one of the other foundation drains.

There are several IHSS's in the vicinity of Building 774. Building 774 treats process waste.

Spill threats may be reduced as a result of RCRA containment requirements. All of the above
referenced Figure 9 outfalls are believed to flow toward the Interceptor Trench which collects
groundwater and surface runoff for eventual treatment as part of Operable Unit 4 operations.

Building 779

Figure 1 shows an outfall location for the Building 779 foundation drain (FD779-1) which is
also a storm drain discharge location according to the Site Utility Plan Drawings. Figure 10 is a
foundation drain plan drawing for Building 779 showing the foundation drain routing in a direc-
tion consistent with Figure 1. Tables 2, 3, and 4 FD779-1 locations are all consistent with
Figure 1. None of the Site Utility Plan Drawings for Building 779 and the area around Building
779 show a Building 779 foundation drain.

| There is a possibility that this foundation drain has been sealed off or rerouted possibly from

construction activities. Even if the existing FD779-1 outfall is correct, a better sampling location
would be worth pursuing to avoid mixing of the foundation drain discharge with storm water
runoff prior to sampling.

Building 779 is located in the vicinity of the old process waste system and other IHSS’s, and
contains radioactive materials.

Bullding 850

This foundation drain is referenced in Tables 3 and 4, but not in Tables 1 and 2 or on Figure 1
since Building 850 did not exist then. Table 3 refers to this location as FD860-1, whereas the
name is changed to FD850-1 in Table 4 since it reflects the building that the foundation drain is
associated with (reference Attachment 3).

The Site Utility Plan Drawing for this area shows a line running from the building to this dis-
charge location, but does not identify what the function of this line is. There may currently be a
project underway to relocate this foundation drain discharge location in relation to Operable
Unit 1 activities.

Building 850 is an office building with no IHSS'’s in the immediate vicinity.
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Building 865

A foundation drain for Building 865 is not shown on Figure 1 or any building specific foundation
drain drawings, and there is no reference of a foundation drain in Tables 1, 2, or 3. This foun-
dation drain exists according to a discussion with a utilities representative. Visual surveillance
revealed a deep access manhole, located on the east of the building, that appears to be a
potential foundation drain collection point. Water was heard draining into the pit. A discharge
location was not determined.

The access manhole is shown as an unidentified manhole on the Site Utility Plan Drawing, with
the discharge line to the east toward the old steam line system which is shown as being re-
moved from service. Table 4 and Attachment 3 incorporate this new foundation drain informa-
tion.

Building 865 is considered an IHSS.
Buildings 881/887

Figure 1 shows an outfall location for the Building 881 foundation drain (FD881-1), and Figure
11 is the Foundation Drain Plan Drawing for the foundation drain system around Building 881.
This foundation drain also wraps around Building 887 per Figure 11. Figure | and 11 are
consistent with the foundation system layout shown by the Site Utility Plans Drawing except in
the area of Building 887, where the utility plans only show the foundation drain route along the
south side of Building 887. According to utility plans the drain discharge routing then turns
north to an access location which was verified during recent surveillance of the area, and
finally heads in a direction consistent with the Figure 11 discharge routing. The two discharge
routes shown by Figure 11 join together before daylighting. This final FD881-1 discharge has
recently been routed into a treatment system as part of Operable Unit Number 1 operations.

BS881-2, which is no longer sampled per Attachment 2, is located at the bottom of an elevator
shaft. BS 881-3 is no longer sampled per Attachment 2. It is possible that both BS 881-2 and
BS881-3 are part of a foundation drain system, and will be further investigated as part of the
Drain Identification Study.

Tables 1 and 2 reference a BS887-1. It is unknown if this sump is associated with a foundation
drain around Building 887 or if it is still in existence. Sampling at this sump location was
stopped per Attachment 2 (1983). This BS887-1 discharge is to process waste according to
the 1981 N. D. Hoffman report from which Table 2 is from.

There are several IHSS's in the area of the Building 881 foundation drain system, and Building
881 contains chemicals mostly relating to laboratory activities. Building 887 collects process
waste from Building 881.
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Building 883

Y

Figure 1 shows an outfall location for the foundation drain to the west of the southwest corner
of Building 883. Figure 12 is a foundation drain plan drawing for this building which shows an
outfall routing consistent with Figure 1. This outfall location does not seem to exist anymore
possibly because of construction activities in the area. There is an apparent foundation drain
collection/access manhole at the southwest corner of the building, which is what a utilities
representative claimed it to be. This location is what has been used as sampling location
BS883-1 for several years.

The BS883-1 location name has been changed to FD883-1 in Table 4 (reference Attachment
3) since evidence points to the fact that this is the Building 883 exterior foundation drain water
being sampled. Surveillance of the area revealed water draining into the pit during a time with
no surface runoff, but a discharge location was not determined. The Site Utilities Plan Drawing
shows this manhole as part of the storm drain system, and does not reference a foundation
drain. In addition to the possibilities of discharge to either the storm drainage or sanitary sewer
systems, the possibility that this foundation drain discharges into the Building 881 foundation
drain colliection system should also be considered.

Building 883 is an IHSS. The foundation drain collection point is near the process waste trans-
port system.

Building 886

The Site Utility Plan Drawing shows a foundation drain for the tunnel which runs between
Buildings 886 and 875. This foundation drain is referenced in Table 4 and Attachment 3, but
not referenced in any of the other tables, figures, or attachments associated with this report.
The Table 4 and Attachment 3 information is based upon the utility drawing, surveillance of the
area, and an interview with a utilities representative. There is an access manhole which
matches the characteristics of a foundation drain access manhole at the northeast corner of
Building 875. During surveillance activities water was noted inside the manhole pit. The dis-
charge location has not yet been determined. There is a seep area along a drainage ditch to
the east of this manhole which could be related to this foundation drain discharge.

The Building 886 foundation drain is in the vicinity of an IHSS, and there are liquids contami-
nated with radioactive materials in Building 886.

Building 910

The foundation drain around Building 910 is not shown on the Site Utility Plan Drawings, Fig-
ure 1, or on any available building specific foundation drain plan drawings. This foundation
drain is not referenced in any of the pre-1992 tables and attachments. The collection point for
this foundation drain is at the northwest corner of the building. Discharge used to be through a
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line running into the nearest solar pond, but had to be discontinued to keep unnecessary flows
from this pond. The lack of a discharge from this foundation drain resulted in groundwater
leaking into the basement of Building 910. This was resolved by discharging to the surface
drainages once the water quality was determined to be acceptable in accordance with SWD
incidental water guidelines. Table 4 and Attachment 3 reference this foundation drain and add
it to the foundation drain sampling program.

This foundation drain is in the vicinity of the old process waste lines, and near other IHSS's.
The basement of Building 910 will be handling large quantities of solar pond and interceptor
trench water as part of the Operable Unit 4 (OU-4) remediation efforts.

Buildings 991/998 and the Building 996, 997, and 999 Vaults and Tunnels

The Site Utility Plan Drawings do not show any foundation drains around Building 991 or any
of the attaching vaults or tunnels (Buildings 998, 997, 999, and 996). Figure 1 shows two
outfall locations for Building 991, one to the northeast of Building 991, and one to the south-
west of Building 991. Figures 13 and 14 are drawings showing the foundation drains for Build-
ing 991 and for Building 998. These drawings show the Building 998 foundation drain draining
into the Building 991 foundation drain (FD991-1) system which discharges toward a location
consistent with the Figure 1 discharge to the northeast.

Tables 1 and 2 have identical descriptions for the FD991-1 sampling location to the northeast
of Building 991, whereas Table 3 changes the description as clarified in the text of Attachment
2. It is not known if the sample location description changed to reflect where the sampling had
always been done, or if the actual sample location was changed, thus necessitating the need
to change the location description. This new description is no longer consistent with Figure 1,
but could reflect a rerouting of the foundation drain as a result of construction activities in the
area. This new Table 3 description for the FD991-1 sampling location could be for a manhole
due east of the northeast corner of the building. There are two manholes in this general area.
Only one manhole is shown on the Site Utility Plan Drawings, and it is a sanitary sewer man-
hole. -

There is a sump pit in the basement of Building 991 with two pumps routing water into a sani-
tary sewer line which would feed to one of the manholes described above. During a recent
inspection, water was heard flowing into this pit during a dry period, indicating a potential
foundation drain collection point. Knowledgeable building personnel confirm this as a probable
foundation drain collection point. This location is described as BS991-2 in Attachment 2 and
Table 4, with the deletion of FD991-1 from the existing sampling program as described in
Attachment 3.

Tables 1 through 4 never address a foundation drain discharge to the southwest of Building
991, and never discuss foundation drains associated with the Building 996, 997, and 999
Vaults and Tunnels. Figure 15 is a foundation drain plan drawing for the Building 996
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foundation drain system which also runs along the tunnel to Buildings 997 and 999. According
to this figure, the Building 996 foundation drain system does not tie into the Building 991 foun-
dation drain system, and is instead routed toward a location consistent with the Figure 1 Build-
ing 991 foundation drain discharge to the southwest of the building. The status of the Building
996 foundation drain system discharge is unknown and further complicated by construction
activities that have occurred over the years in the area of suspected discharge. It is possible
that this foundation drain is no longer functional.

The Building 991 and related foundation drains are located in the vicinity of several IHSS's.
Building 991 contains chemicals for various processes, and many of the vaults and tunnels
store radioactive materials.

Building 995 (Sewage Treatment Plant)

The Site Utility Plan Drawing for the Building 995 area shows three foundation drains associ-
ated with the Sewage Treatment Plant (STP). There is no reference to these foundation drains
in Figure 1 orin any of the tables or attachments to this report. One of the foundation drains
referred to on the Site Utility Plan Drawing is actually a tank drain line which is still in existence
but is no longer in use in accordance with Clean Water Act restrictions. The other two founda-
tion drains appear to be located around treatment tanks. Surveillance of the area revealed no
evidence of the foundation drain outfalls, and building personnel were not aware of any such
foundation drains in existence. These foundation drains were possibly taken out of service as a
result of construction activities.

Future Buildings

The following list is of buildings which may have foundation drain systems if the buildings are
ever built. This is not necessarily a complete list.

New Health and Safety Building: Current location is west of Building 460.
Centralized Waste Storage Facility: Current location is west of the 904 Pad.
Electrical Rehabilitation Building: Current location is where the 558 transformers are.

Foundation drain outfalls for the above three projects will likely be into nearby storm drainages.
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SUMMARY

1)

There is still much work to be done to positively characterize most foundation drains. A com-
plete review of the Rocky Flats Plant engineering drawings and any Site Utility Plan Drawing
updates could be useful. Dye testing may be the only certain way to verify foundation drain
outfall locations where there is an access point to add the dye into the system. Efforts should
be focused toward foundation drains located where the risk is greatest to surface waters or the
sanitary treatment plant.

An updated foundation drain report should be written once a significant amount of additional
foundation drain information is available from Drain Identification Study efforts.
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Attachment 1

Y

Drainage, Faterpronfing. and Dampproofing

10.%. Druinape. Waterproofing, and
Dampproofing

Distress to buildings can often be traced
to foundation movements caused by inade-
quate removal of surface water. Hence, the
grading of the site around a building should
be carefully designed. If the ground surface
next to a building is to be unpaved, its slope
should be not less than 1 in. /1.

The nature of the subsoil and the ground-
water conditions at a site should always be
considered in the choice of clevations for

_basements and ficor levels. If the basement

must be established below normal ground-
water level, special precautions must be
taken to prevent seepage into the structure.
Two general methods are in common use:
drainage, whereby the water is prevented
from reaching the exterior of the structure,
and waterproofing, whereby entrance of the
water adjacent 10 the structure is prevenied
by some sort of impervious barrier. The two
methods are often combined.

Drainage may be suitable where the scep-

() Impervious cover

(c)

age is small enough to permit removal of
the water at little expense, usually by grav-
ity fiow into sewers or ditches. The most
common installations for this purpose arc
footing drains (Figs. 10.5¢ and 10.56}, and
fioor drains, (Fig. 10.5¢). The {ooting drains
may consist of short evlindrical sections of
clay tile, laid with a gap of about
1 in. between sections and with 2 strip of
roofing felt over the joint to exclude soil. In-
creasingly they are likely to consist of cor-
rugated perforated metal or plastic pipes
because of economy and case of installation.,
The drains are laid in wrenches backfilled
to within about a foot of the ground surface
with free-draining material. The upper foot
of backfill is preferably of less pervious soil
that will prevent inflow of surface waters.
Where the presence of water in the drains
might reduce the strength of the soil be-
ncath the footings, type & is more suitable
than type a. If the soil being drained is
likely 10 clog the backfill, the backfill ma-
terial should satisly the requirements for a
filter (Art. 2.5).

.1 zlmpervious cover
ey >

Backrill

ITXTRURYZ
D s aipod

—~Filter

,
2
{
?
298
1
.
1‘!
.
W

F/oor.\

TS

‘Protection

Ficuxe 10.5. Methods of draining and waterproofing basements. (¢) Footing
drain. () Intercepting drain. (¢) Floor drain. (d) Membrane waterproofing
where exterior wall is accessible from outside. (¢) Membrane waterproofing
where outside of wall is not accessible (afier Huntingion, 1963).
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Attachment 2
Internal Letter ‘l Rockwell International
Date  .October 4, 1983
T0 Name, oot } FROM wams O Pnone)
.Those Listed . K. D. Hoffman

. . Environmental Analysis
. Building 452
. 4158

Subject LOCATIONS OF FOUNDATION DRAINS AND BUILDING SUMPS - UPDATE

On September 13, 1983, C. 7. Illsley and myself checked all the
locations of the foundation drains.  Attached is an updated list
of the foundation drains and a description of their locations.
The last list documenting the foundation drain and building sump
 locations was.a letter from N. E. Moody to M. V. Werkema dated
May 27, 1977. - :

The following foundation drains have been deleted or changed:

Foundation drain FD371-1 was abondoned in place
(DWG.25022-004). Foundation drains FD371-4,
FD371-5, and FD371-6 cannot be located.. It is-
being recommended the sample be taken at the
creek between the 517/518 substation and the road
to 771. This will be called FD371 composite.

Foundation drain FD444-1 is due south of where it :
is currently being sampled. The actual location
is along the road to Pond C-1.

Foundation drain FD516-1 is actually slightly
south and west of the existing sampling location.

Foundation Drain FD774-1 is the eastern most drain
from Building 770 and this is where the sample
should be collected. The drain just east of
Building 770 is a storm drain.

Foundation drains FD771-1 and FD771-4 are non-
existent due to construction of the PSZ. The
manhole inside the 771 security fence marked by
four yel]ow posts has been sealed.

Building sumps BS771-2 and BS771-3 have been deleted
because these sumps are pumped to, process waste.
Sampling the sumps also involves a radiation monitor,
booties, respirator, and work permit. Also, a pump
would have to be permanently installed in BS771-2 in
order to pump the water vertically from approximately
6 feet.
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Building sump BS881-2 was deleted bacause the sample
consists mostly of oil from the elevator and this
water is pumped to sanitary waste.

Building sump BS887-1 was deleted because this sample
is mostly oil, not water.

Foundation drain FD991-1 is actually inside the fence
surrounding Building 991 due east of the northeast
corner of the building.

The following foundation drain has been added:

Foundation drain FD860-1 has been added ‘because of the
addition of Building 860. The drain is located south
of Building 860 approximately 50 feet from the Plant
security fence.

70 K] Megfr=

N. D. Hoffman
Environmental Analysis

Enclosure

Distribution

D. L. Bokowski

R. W. Hawes

R. L. Henry

D. D. Hornbacher
v C. T. TIlisley

M. T. Jameson

EMF
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Attachment 3
S\ EG:zG ROCKY FLATS

INTEROFFICE CORRESPONDENCE

DATE: . October 5, 1982
TO: Distribution -
FROM: . T. Barros, Surtace Water Division, Bidg. 080, X8511&%)

SUBJECT: FOOTING DRAINS AND BUILDING SUMPS - STB-013-82

INTRODUCTION :

The spill of radioactive water thal occurred in Building 371 over the Memorial Day holiday (May
23, 1992, 10 May 25, 1992) has raised several concerns within the Surface Water Division
about the Footing Drains (drains) and Building Sumps (sumps). Although the spill di¢ not reach
the Rocky Fiats Piant (RFP) outside environment because of containment within the building,
concerns were expressed over potential pathways that contaminated water might take through a
drain or sump. Other concemns were identification and location of each drain or sump and whether
effiuent from the drains and sumps will meet the water quality standards that may be imposed on
RFP waters by the Water Quality Contro! Commission (WQCC). These concemns were raised
because the footing drains were originally designed to carry groundwater away from the buildings
and into the storm drain system. Many of the concemns about the building sumps have been created
because according to buiiding drawings and knowledpeable people these sumps are part of a
foundation drain type of system with water collection points within the basements of plantsite
buildings. With the possibility to transport contaminated water from a spili into the environment
via a drain or sump (e.g. Bidg. 444 Chromic Acid spill) SWD felt that each drain and sump should
be located and identified as soon as possibie.

This letter is intended 1o present current information about the locations and sampling points for
each footing drain and building sump, along with an updated sample location list (Attachment 1)
and recommends ways to identify drains and sumps that may have been plugged or rerouted. In
addition some comparisons are made between the proposed new stream water standards and the
curren! drain and sump sample data, along with an area map of the Rocky Flats Plant site
{Attachments 2, 3, 4, and 5).

The last time the footing drains and building sumps were identified was in a 1983 report. Since
then the Protected Area (PA) was constructed, along with several new buildings, and the
renovation of older ones. With all this new construction the information contained in the 1983
report is invalid. The foliowing list of drains and sumps has been compiled from the 1883 repon,
current building engineering drawings, and buiiding tours conducted by SWD staff members.

EG&G ROCKY FLATS, INC., ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADO B0402-0464 (303) 966-7000
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Building 111 (FD 111-1): Upon investigation the foundation drain outtall to Building 111 could
not be found according 1o the 1983 report description of this site and may have been rerouted or
plugaed due to the recen! construction of Buildings 115 and 116. Tours of Building 111 have
uncovered a sump located in the southeas! comer of the basement and by all indications pumped
into a storm drain. This storm drain runs under Central Avenue and possibly empties into the
arez thal the 1983 report says is the current sample location. This sump may be the new outiall
10 the current Building 111 footing drain. The former FD 111-1 sample site, which is within the
relerenced storm drain, will no! be sampled. :

Building 111 (BS 111-2): By all indications this sump may be the new Building 111 fooling
drain collection point that was tound on the tour of Building 111. (see above).

Building 371 (FD 37-2): This drain was capped, removed from service sometime between 1877
and 1983, and shouid be deleted from the sampling list.

Buil'ding 371 (FD 371-3): This drain is still in service and will continue 10 be sampled.

Building 371 (FD 371 composite): This site was originally sampled because FD 371-4,

FD 371-5, and 371-6 were apparently buried and could not be found. However, with historical
data from Suriace Water sampling locations down gradient of this location and the monitoring by
OUS, this location will be deleted from the program.

Building 371 (Metal Culvert): This is a culvert located south of FD 371-2 which has water
flowing from it on a continuous basis. This water may be run off from a steam line. To
characterize the water at this location, samples for the same parameters as drain and sump
locations will be collected. For database purposes this location will be designated FD-371 MC.

Building 444 (FD 444-460): This sampling location according 1o knowledgeable personnel is
actually the outfall for the Building 444 footing drain and the Building 460 footing drain. The two
building drains were connected at the time that Building 460 was constructed. This sampling
location will remain the same.

Building 444 (BS 444-2): This location is now connected 10 the process waste system because of
the chromic acid spill and will no longer be sampled.

Building 559 (FD 516-1): This location will be moved because the actual fooling drain of
concern is the Building 558/561 tunnel. The current location as described in the 1983 report is
down gradient of the actual sump collection point. SWD will move the sampling location so that a
more representative sampie of the footing drain can be collected.

Building 558 (FD 559-561): This is the new location for FD 516-1 (see above explanation) and
is located east of Building 561 Door 1 and south of Building 559 Door 6.
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Building 707 (FD 707-1): This location is being sampled on a weekly basis as 750 culvert and
will be sampled one more time as FD 707-1, and then dropped from the propram as a footing
drain. The culvert has been sampled for the same sample parameters as the footing drain witn the

excepiion of HSL metals. The HSL meta!l scan normally coliected for the footing drain will now be
coliecied as 750 Cuivert Quarierly.

Building 707 (BS 707-2): According 1o current information the sump is still in service, the
sampling point will stay the same.

Buiiding 707 (BS 707-3): This site will need 1o be further investigated to find out if the process
waste sysiem has been changed in this area, and until this determination is made this site will not

be sampled. This location has historically had water in it, but within the last year no water has
been seen in the manhoie,

Building 774 (FD 774-1): According to current information this drain is slill in service, the
sampling location will remain the same.

FD 779-1: According to current information the drain is still in service, the sampling localion
will remain the same.

Building 865 (BS 865-1): According to current information the sump is still in service, the
sampling location will remain the same.

Building 881 (FD 881-1): This location does no! exist any more because of the installation of the
French Drain on the 881 hiliside. The water from this drain is now being pumped inlo the OU 1
treatment facility and does not require sampling under this program.

Building 881 (BS 881-3): This location will no longer be sampled because of access problems
within the building to the area of the sump. It is possible that this water is pumped into the footing

drain (FD 881-1), which is then pumped into the OU 1 treatment tacility. This issue needs to be
further investigated for confirmation-that this situation is in fact true.

Building 883 (BS 883-1): According to current information this drain is still in service, the
sampling location will remain the same. However, this will be renamed FD 883-1 during the

fourth quarier sampling event, since recent investigations indicate this is the Building 883
footing drain.

Building 991 (FD 991-1): According to the 1983 description this fooling drain is located in a
manhole inside the security fence due east of the northeast corner of Building 981. However, the
1877 description of this drain’ says that it is located on the outside of the security fence.
According to knowledgeable ulilities personnel the drain may have been relocated to a sump in the
southeast comer of the basement. It should be noted that a rerouting of the footing drain may have
occurred when the Protected Area (PA) was constructed in the mid 1980's.
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Building 991 (BS 991-2): This is 2 new location in the southeast corner of the basement of
Building 891. According to knowledpeable utilities personnel who have confirmed this is the
coliection point for the footing drain.

T uilding 865 (FD 865-2): This is a new location in a manhole ouiside of Door 1 to Building 865.

According to current information this is the collection point for the Building BES toundation
drain.

Bounding 886 (FD 886-10): This is 2 new location in a manhole on the northeas! corner of

Building 875. According to current information this is the coliection point for the Building
886/875 1unne! foundation drain.

Building 850 (FD 860-1): This drain is still in service the current information agrees with the
1983 report that this is the footing drain for Buiiding 850. Also according to the 1983 repon
this drain was designated FD 860-1, however, since 1986 the footing has been reterred to as FD
850-1. The outfall of this is marked by vegetation which clogs the fiow of water and makes
sampling impossible . The vegetation will need to be removed if future sampling is desired.
Current OU1 activities may reroute this water 10 a new sampling location.

Building 810 (FD ©10): New location in the manhoie at the north side of Building 910 . This
location has been sampled in the past and has been calied Building 810 manhole.

Building 790 (FD 790): This is a new location in the manhole on the southwest corner of
Buiiding 790.

FD 771-1 : This is 2 new location according to the current information indicates this is the
outfall to Building 771 footing drain. The sampling location is southwest of the old 776 guard post.
At the next footing drain sampling event this site will need to be evaiuated to make sure the metal
grate covering the sample coliection point can be removed for sample collection.

RECOMMENDATIONS:

Most of the footing drain and buiiding sump outfalls have been located and several have not been

located. Dye testing or similar methods may be one way to confirm the exact outfall of these
drains and sumps.

July-August 1852, SEMI VOLATILE's and VOLATILE ORGANIC ANALYSES will be collected to
characterize each location for volatiles. The collection of the SEMI VOLATILES and VOLATILE
ORGANIC ANALYSES was requested by the incidental water group 10 help determine if further
actions may need 10 be taken with regard to releasing water into the Rocky Flats environment. To

accomplish the characterization a minimum of three sampling events will have to be pretormed to
establish a statistical baseline.




SWD-012-82
Enviromental Management
Surtace Water Division

November 2, 1992 Page 24

Distribution
October 5, 1982
STB-013-82
Page 5

Atter the statistical baseline has been established for each location i is recommended that
eventually some of the sites that do not show & greal potential for contaminated water
transportation be deleted from the sampling program or have the frequency of sampling changed
from quarterly to annually.

Each footing drain and b.vding sump should have a sign placed at the sampling location and each
site should be photographed and descriptions coliected in book format for fuiure reference. At this
ume 2 full day has been spent with piant photography taking pictures of each drain and sump
outtall. When these photos are developed they wil: be correlated with 2 description o! each
sampling location.

Attached 10 this document (Attachment 1) is an updated outiall list of the current footing drains
and building sumps, with a brief description of each site. The second attachment (Attachment 2)
contains datz concerning the footing drains and building sumps from the SWD database. The third
attachment (Attachmen: 3) is a list of water quality standards used at RFP. The fourth attachment
(Attachment 4) is 2 map of the Rocky Flats plantsite.

CONCLUSION:

Comparing the data (Attachment 2) with pH and nitrate results (Attachment 3) indicate they are
within water quality limits. The exception to this is BS 707-3, which has had a history of pH
exceeding 10. The sump is described as being pari of an old process waste drain. The content of
the waste may account for the elevated pH. However, all current documentation indicates this
sump dose not flow into the RFP environment . The data that raises the mos! concern for meeting
water quality standards are the gross alpha, beta, and metals because some drain and sump outtalls
are significant contributors to the base fiow of plantsite streams. Comparing the water quality
standards against the alpha, beta, and metal data indicates that if stream standards were imposed
by the WQCC on the drains and sumps that some of these would not meet the standards. The
elevated Beta can be attributed to the polar melf, used all over plantsite during the winter months,
which has a high potassium content . Sampling some of the FD's and BES's should continue until an
in depth review of all the data can be done.

I there are any further questions, contact me at X8511 or D4678.

STBwvbs

Attachments:

As Stated

cc:

S.XK. Andrews R.E. Fiehweg D.R. Wistrand
C. Butx R.L. Henry D. Yashan
S.A Cloud K.M.. Motyl

L.A. Dunstan D.8. Murray




Figure 1: Foundation Drain Locations (outfalls)
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f_igure 2: Building 111 Foundation Drain Plan
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Figure 3: Building 124 Foundation Drain Plan
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ﬂgure 4: Building 371/374 Foundation Drains
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f_i_gure 5: Building 444 Foundation Drain Plan >
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f_igure 6: Buildings 559/567 Tunnel Foundation Drain Routing
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Figure 7: Building 771 Foundation Drain Plan =
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Figure 8: Building 774 Foundation Drain Plan -
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Figure 9: Buildings 774 Foundation Drain And Flow Outfalls

November 2, 1992

$-8 INOZ 133§

I
[}
[]
—A2X00 ]
]
1
[}

o ———
- ~

o ————
- 1

=S
=

207C

S
@ M N
D .,m y u_

@/ 1] . 4l

—OEARY—oiiorr =" N\ ol @ R
[ 1] ...!..:a:rgr

e

o\

pacat

MR\

Z) 'a/} 8 ]
o

oy




ﬂgure 10: BulldinL779 Foundation Drain Plan
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Figure 11: BuildLngBM Foundation Drain Plan
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Figure 12: Buildinisas Foundation Drain Plan
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Ei_gure 13: Building 991 Foundation Drain Plan
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Figure 14: Building 998 Foundation Drain Plan z
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_F_igure 15: Building 996 Foundation Drain Plan
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Table 1

May 19, 1977

M. V. Werkema ' N. E. Mcody

Locations of Building Sump and Foundation Drains

FDi1i11-1

FD371-1

FD371-2

FD371-3

FD371-4

FD371-5

FD444-1

BS444-2

Drain in gully outside security fence north
of the northeast corner of the building halfway
tc Sage Avenue. (Probably dry)

Confluence of two drains in the gully southeast

of the southeast corner of the building. (Should
always have water but may be necessary to dig

a hole to collect the water)

Drain in the gully east of the building and north
of the road across the gully. (Should always
have water but may be necessary to dig a hole
to collect the water) :

Drain on hiliside northeast of 518 power
substation. (Probably dry most of the year.
May be necessary to bury a container under
the outlet of the drain)

Reserved for a future location on the north
side of the building - possibly a2 test hole.

Storm drain grating across from the loading
dock at the southwest corner of the building.
(Should have water)

Drain on hillside outside the plant security
fence directly north of the southwest corner
of the building. Cattails and ground slippage
along side the road identify this location.
(Large flow of water)

Sump inside building at the southeast corner
of the "snake pit. " (Should always have water)
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M. V. Werkema

Page 2

May 18, 1977

FD707-1

BS707-2

BS707-3

FD774-1

FD771-1

BS771-2

BS771-3

FD77 -1

BS865-1

FD881-1

Sampling location is the storm drain outlet
across the road from east side of the 750
parking lot. This drain should pick up water
from buildings 558, 750, 776. 777, 778, and 707
plus the land area east of the buildings.

(Should always have water)

Sump in pump pit between cooling tower and
Building 707. (Should always have water)

Sump in "old" process drain manhole outside
Door 3 to Building 778. (Water table unknown)

Drain located just east of Building 770. (Should
have water)

Drain located in the bank of the gully between
the parking lots northwest of the building.

- (Should have water)

Sump in Room 146. (Water table unknown)
Sump in elevator pit. (Water table unknown)

Drain line runs between ponds 207C and 207A.

The outlet is down the hillside. Care must be

taken to sample only the drain since the hillside

is saturated with seepage from the solar evaporation
ponds. (Water table unknown)

Sump in manhole on west side of building. (Water
table unknown)

Drain on hillside outside of security fence south
of the middle of the building. A cattail growth
marks this location. (Always has water)
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May 19, 1977

BS881-2

BS881-3

BS883-1

BS887-1

FD991-1

N. E. Moody
‘General Laboratory

Sump in elevator shaft by the boiler room.

(Water table unknown)

Sump under the stairway in the northeast
corner on the first floow. (Always has water)

Sump pump in manhole directly west of south-
west corner of building. (Water table unknown)

Sump in the northwest corner of the lowest
section (Water table unknown)

Drain in gully outside sdcurity fence due east
of the northeast corner of the building.
(Water table unknown).
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Table 2

FD1i11-1

FDI71-2

FDZ71-3

FD371-4

FDZ71-5

FDT71-6

FD434~1

BES444-2

FDS16-1

FD707-1

BS707-2

BE707-Z

LOCATIONS OF FOUNDATION DRAINS AND BUILDING SUMFS

Drainm in gullv outside security fence north of the
northwest corner of the building halfway to Sage
Avenue. (Probably dry)

Daylights in the gully southeast of the southeast
corner of building T74. A gate valve and small con-
crete basin mark the spot. The 12 inch diameter
effluent pipe has a hinged cap on it.

Daylights northeast of FD3I71-2 in the gully. It can-

be found on the northeast side of the access road to
S17/518 substation. It is markted by the s=ame const-
ruction characteristics of FDI7i1-2.

~

Davlights southwest of FDI71-3 on the west side of

the access road to the S17/518 substation. It
drains water from this substation.

Davlights northeast of the S17/518 substation.

Also davlights northeast of the 517/518 substation
due east of FD371~-S.

Drain on hillside outside the plant security fence
directly north of the southwest corner of the

building. Cattails and ground slippage along side
the road identify this location. (large flow of
water)

Sump inside building at the southeast corner of the
"snake pit." (should alwavs have water)

Drain is located on the south side of the road into
the S16 power substation. Cattails also identify
this location. (Should always have water but unable
to locate the source. Could be as far away as
Building 776)

Sampling loczation is the storm drain outlet across
the road +from east side of the 750 parking 1lot.
This drain should pick up water from buildings SS9,
79Q, 7746, 777, 778. and 707 plus the land area east
of the buildings. (Should always have water)

Sump in pump pit between ccoling tower and Building
707. (Should alwavs have water)

Sump in "“old" process drain manhole outside Door =
to EBuilding 778, (Water table unknown)
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FD774-1

FD771-1

BS771-2

FD771-4

FD779-1

BSB&6T-1

FDB81-1

EsS881-2

BSBB1-3Z

ES88C~-1

BrSB887-1

FD991-1

R

LOCATIONS OF FOUNDATION DRAINS AND ERUILDING SUMFS

(CONTINUED)

Drain located just east of Building 770. (Should
have water)

Drain located in the bank of the gully between the
parking lots northwest of the building. (Should
have water)

Sump in Room 146. (Water table unknown)

Drain located on the flat ground west of FD771-1.
(Should always have water)

Drain line runs between ponds 207C and 207A. The
outlet is down the hillside. Care must be talen
csample onlyv the drain since the hillside is
saturated with seecage from the splar evaporation
ponds. (Water table unknown)

Sumc in manhole on west side of building. (Water
table unknown.)

Drain on hillside outside of security fence south
of the middle of the building. A cattail growth
marks this location. (Always has water)

Sump in elevator shaft by the boiler room. (Water
table unknown)

Sump under the stairway in the northeast corner on
the first floor. (Alwavs has water)

Sump pump in manhole directly west of southwest
corner of building. (Water table unknown)

Sump in the northwest corner of the lowest
section. (Water table unknown)

Drain in gully outside security fence due east of
the northeast corner of the building. (Water
table unknown)
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Table 3
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Cozposite

¥D

ES

D
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s

371

LLt-)

Lbd-

5i6-1

707-1
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vy
+LOACATIORS OF FCUNDATION DRAINS AND BUILDING stur:

Drain in gully outside security fence nerth ¢ the
northv

est corner of the building bhaliway to Sage Ave.

Daylighszs in the gully southeast of the scuzheas:
corner of buildimg 374. A gate valve azd ssaall corm-
crete basin mark the spot. The 12 ipch diameter ef-

fluent pipe hzs a hinmged cap on it.

Daylights tcrthezst of FD 371-2 im the gully. Iz caz
be fourc on the toztheast side of the acess soad to
S17/51.8 subszation. It is marked by the sape ccaszru-
tiorn chavacteristics of FD 371-2.

Collect the sacple in the creek down the bill
betveen tbhe zmortheast corner of substation zzd the
road to 771.

hillsice outside the plant security fezce
south of the souzhwes: corner of the build-
iag. is dve south of the curreat loaction alocyg
the Toad to Pomd C~1. 4 3 icch pipe belps ideztifiy
the locztion.

Drain ¢
c

dir

o te

Sump ipside building at the soutbezst corzer of the
"snake pit." (should zlvays bave wvater)

Drain is loczted on the south side of the road imte
the 5!6 pover substatior. The drainm is slighzly
sout2 acd wves: of the current sacpling location a=xd
@ culvert belps identify the locztioro.

Samplirg locationm is the storm drain outlet acrcss
the road froz. east side of the 750 parkimg lot. This
drain saould pick up vater £rom buildings 559, 750,
776, 777, 778, acd 707 plus the land area east of the
buileileys., (Snovld alvays bave wvatez)

Suzp in puz=p pit betveen coolizg towver and Building
707. (Shou'id always bave waterz)

Suzp is "old" process draia mazhole-ourside Door 3 to
Builéiag 778. (Water source unkaown)

Drain locared just east of Building 770. Collecz the
saz=ple frcm the eastera most draim. The draia jus:
east ¢f Building 770 is a storz drain. Do not coilect
the szz=ple herce.

Draia lice rurcs betwveea pords 207C zné 207A. Tae ouc~-
let is down the hillsicde. arTe pwust be takem to szz=ple
ccly the drairn since the hillside is saturated with
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ES 8635-1
FDEE1-1
BS E81-5
BS 883-1

D 860-1

'y
t

LOCATIONS OF TOONDATION DRAINS AND BUILDING SUM
- (COKTIRDZD)

seepzge fro.. the solar evapcratiom ponds. (Worer
source unkaowu) ’

Sump in macthole oo mest side of buildiang. (Wate:
source uankzown)

Drain oo hillside outside ¢f sec
the m=iddle of the building. A cat
this location. (Alvays has water)

ia the northeas: coraer vz the

Suzp uznder the sta v
has vater)

first floor. (Always

Sump puc=p it manbole dicectly vest of southwvest :zsrn-
er of builéding. (Water source uzkzowz)

sce dve easzf the

Draic ia manhole inside security fe
(Wates sovrce unm~

vortheast corzer of tke building.
knowver)
Draiz located approxi t souzh of Buildiing
860 outside the Plact
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Table 4 "

SITE DESCRIPTIONS OF FOOTING DRAINS AND BUILDING SUMPS
BS 111-2: Sump located in southeast corner of the basement of Building 111.

FD 371-3: Drain outfall located on northeas! side of the access road 1o 517/518 substation. This
location is identified by a gate vaive with 12 inch diameter flapper vaive behind it.

FD 371 MC: This metal culverl is iocated on the west side of the gully that is on the east side of
Building 371. This culveri is identified by being a 12 inch diameter corrugated metal pipe.

FD 444-460: The drain is located in the Bufler Zone directly south of Building 664 on the road 10

C-1 Pond. The drain car be identified by the concrete culvent located on the north side of the
South Interceptor Ditch (SID).

FD 558-561: The drain is located eas! of Building 561 Door 1 and south of Building 559 door 6.
The drain can be identified by the manhole cover.

BS 707-2: Sump is located in pump pit between the cooling tower and Building 707.

FD 771-1: Drain is located approximately 50 feet southwest of the southwest corner of the old
776 guardpos!.

FD 774-1: Drain located east of Building 770. Drain can identified by the sign that marks
Surface Water (SW) sampling location 84.

FD 77s-1: Drain is located on the hillside south of the solar ponds . The drain can be located by
the broken concrete culvert with the red sandstone rocks.

FD 780: Drain is located in the manhole on the southwest corner of Building 790.
FD 850-1: Drain is located in the Buffer Zone south of the southeast corner of Building 850.

BS 865-1: Sump is located in pump pit on the west side of Building 865. Sump can be identified
by square shape metal cover on the pump pit.

FD 865-2: Drain is located outside of Door 1 of Building 865.

FD 883-1: Drain is located in manhole outside of Door 17, on the southwest corner of building

883. The drain can be identified by the manhole being elevated approximately 2 ft. above the
ground.

FD 886-1: Drain is located at the northwest corner of Building 875.

FD 910: Drain is located in a manhole on the north side of Building 910. The manhole is covered

+- by the piping on the north side of the building.

BS 991-2: Sump is located in the southeast corner of the basement of Building 881. Sump can be
identified by the metal cover bolied 1o the fioor.
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