What is the Big Dry Creek Watershed Association?

The Big Dry Creek Watershed Association
(BDCWA) is a non-profit corporation consisting of
individuals and entities who dedicate time and re-
sources to developing a sound scientific under-
standing of water quality, flow, aquatic life and
habitat conditions in the Big Dry Creek watershed
and act to improve these conditions.

The Big Dry Creek Partnership, which included the
Cities of Broomfield, Northglenn and Westminster
and Rocky Flats Environmental Technology Site
(RFETS), founded the BDCWA in 1997. These
entities have been heavily involved in monitoring
stream conditions for many years. Since 1997, the
Association has expanded to include representa-
tives from other cities, counties, farmers, ditch
companies, citizens and regulatory and resource
agencies. The BDCWA is open to those interested
in cooperatively working towards understanding
and prioritizing efforts to improve basin conditions.

In 2004, the BDCWA formed a non-profit corpora-
tion with a Board of Directors consisting of repre-
sentatives of the cities of Westminster, Thornton
and Northglenn, the City and County of Broom-
field, Weld County and Adams County. Activities
of the BDCWA during the last ten years have been
funded through the contributions from these enti-
ties, as well as the U.S. Department of Energy, the
Woman Creek Reservoir Authority, the Colorado
Water Conservation Board, the U.S. Environmental
Protection Agency’s 319 program (as administered
by the Colorado Department of Public Health and
Environment) and the Regional Geographic Initia-
tive grant program.

For more information on the Big Dry Creek Water-
shed Association, please visit The BDCWA'’s web
page at www.bigdrycreek.org or contact Jane
Clary, Watershed Coordinator, Wright Water Engi-
neers, Inc., 303-480-1700 or
clary@wrightwater.com.
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Big Dry Creek 2005 Water Quality Review

During 2005, the cities of Broomfield, North-
glenn, Thornton and Westminster (Cities)
worked together to collect water quality and
flow data along the main stem of Big Dry
Creek. Water quality samples were analyzed
for a variety of constituents, resulting in over
4,000 records being added to the Big Dry
Creek Watershed Association (BDCWA)
database in 2006. Metals were monitored on
a quarterly basis with the exceptions of iron
and selenium, which were monitored
monthly. All other constituents were moni-
tored on a monthly basis. The Cities also
helped to fund operation of the U.S. Geologi-
cal Survey (USGS) gauging station
(#6720820) at Westminster behind Front
Range Community College. Key findings
related to the 2005 data are provided below.

Overview

Attainment of stream standards is evaluated
based on comparison of specific statistical
values to chronic stream standards and deter-
mining whether acute standards are exceeded
in any samples. For most constituents, the
relevant statistic for comparison to the
chronic standard is the 85th percentile value.
Exceptions include use of the 50th percentile
value for metals with standards in the total
recoverable form, the geometric mean for E.

Thank You to Hallie Mahan

In June, the Big Dry Creek Watershed Asso-
ciation thanked Hallie Mahan of the City and
County of Broomfield for her effective lead-
ership of the BDCWA. Hallie was instru-
mental in formation of the organization in
1997 and served as its inaugural chairperson
following incorporation of a 501(c)(3) in
2004. Hallie retired after 22 years of service
as the Environmental Laboratory Supervisor
for the City and County of Broomfield. Hal-
lie’s expertise in water quality and regulatory
issues will be greatly missed. A luncheon
was held in her honor in May and attended by
BDCWA members.

coli and fecal coliform, and the 15th percen-
tile value for dissolved oxygen (DO) and the
lower acceptable range for pH. (It should be
noted that from a regulatory perspective, five
years of data would be used in such a com-
parison.)

Segment 1 (the main stem) of Big Dry Creek
is listed on the 2006 303(d) list for Colorado
for non-attainment of stream standards for E.
coli and selenium. Currently, each of these
constituents has a temporary modification to
the stream standard. Additionally, a portion
of the stream downstream of the Weld
County line is listed on the Monitoring and
Evaluation (M&E) portion of the 303(d) list
for total recoverable iron. Based on review of
the 2005 BDCWA data set, Segment 1 of Big
Dry Creek does not attain the currently as-
signed acute or chronic standards for dis-
solved selenium at monitoring location
bdc1.5 downstream of Front Range Commu-
nity College. Although the stream segment as
a whole attained the temporarily modified
chronic stream standard for dissolved sele-
nium, it did not meet the underlying
(unmodified) chronic standard at any in-
stream monitoring location. The stream seg-
ment met both the underlying and temporarily
modified E. coli standard; however, several
(Continued on page 2)

i N

Sy

Newsletter of the Big Dry Creek Watershed Association

Volume 8

Inside this issue:

Big Dry Creek 2005 |
Water Quality Review

Thank You to Hallie )
Mahan

Special Study: Big Dry 3
Creek Selenium Explo-
ration

Big Dry Creek Northern 5
Area Tributaries Update
Underway

Dradft South Platte Seg- 7
ment 14 E. coli TMDL
Released

What is the Big Dry 8
Creek Watershed Asso-
ciation?

Next Watershed

Association Meeting:

Topic: E. coli in the Big Dry
Creek Watershed

Time: September (date to be
announced)

Place: Broomfield Water
Treatment Facility, 4395 W.

1 44th Ave.

All Watershed Association
meetings are open to the

public.

Contact Jane Clary with ques-
tions. 303-480-1700
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Geometric Mean E. coli Concentrations at All Monitoring Locations 2001-2005
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(Continued from page 2)

on the 2006 303(d) list. Nonetheless, because Big Dry Creek
has a temporary modification in place, the BDCWA must
work towards developing a better scientific understanding of
sources and impacts of selenium on the creek. The monthly
water quality monitoring data and fish tissue sampling help to
support this effort. The BDCWA has also sponsored a special
study for purposes of selenium source identification in the
watershed (see p. 3 of this newsletter).

Bacteria
Currently, a dual standard for fecal coliform and E. coli is in
place for Segment 1 based on changes to the Basic Standards
in 2001. E. coli, which is a subset of fecal coliform, is be-
lieved to be a better predictor of potential human health im-
pacts from waterborne pathogens. In the next triennial re-
view, the CWQCC anticipates moving to E. coli as the sole
pathogen indicator. The dual standards are established as an
interim transitional step. The BDCWA now has six years of
E. coli data, so primary emphasis regarding trend analysis in
this memorandum is focused on E. coli. Additionally, E. coli
and fecal coliform trends from 2000-2005 appear to be com-
parable. Based on review of geometric mean concentrations
from 2000-2005, the following observations are noteworthy:
+ Geometric mean concentrations for both E. coli and fecal
coliform are consistently the lowest in grab samples from
the Broomfield and Westminster wastewater treatment
plant (WWTP) effluent. (The Northglenn WWTP did not
discharge to Big Dry Creek in 2005.) For the six-year
time period, wastewater grab samples were well below
the stream standard. For this reason, elevated geometric

Jun

Jul Aug Sep Oct Moy Dec
Month

mean concentrations at in-stream locations below the
discharges cannot be attributed to WWTP discharges
during the vast majority of the sampling events.

+ The highest concentrations of both E. coli and fecal coli-
form are present at bdc2.0, below the Broomfield
WWTP. Monitoring station bdc6.0 in the agricultural
area upstream of the confluence with the South Platte
River also has concentrations above stream standards for
both E. coli and fecal coliform.

¢ During 2005, geometric mean concentrations of fecal
coliform were below the underlying stream standard at
all locations except bdc2.0 and bdc6.0. Concentrations at
bdc1.5 also approached the stream standard. All loca-
tions met the temporarily modified standard of 380/100
mL during 2005.

+ During 2005, geometric mean concentrations of E. coli
were below the underlying stream standard at all loca-
tions except bdc1.5, bdc2.0 and bdc6.0. All locations met
the temporarily modified standard of 401/100 mL during
2005.

+ For most locations on the stream, E. coli concentrations
are about one-quarter to one-half of those measured dur-
ing drought conditions in 2002, with the exception of
bdc.1.5, which appears to be less variable over time.

+ Seasonal variation is evident for the six-year E. coli data
set, with geometric mean concentrations above the un-
derlying stream standard during April through November
and above the temporarily modified standard for June
through October (see chart above). Although bdc6.0

(Continued on page 7)

Special Study: Big Dry Creek Selenium Exploration

The main stem of Big Dry Creek has elevated selenium con-
centrations throughout the entire stream segment, which
reaches from below Standley Lake to its confluence with the
South Platte River in Fort Lupton. In the Colorado Water
Quality Control Commission’s 2004 review of the stream
standards assigned to this reach, the Commission found that
“the selenium standards in Big Dry Creek are presently ex-
ceeded and that there is significant uncertainty regarding the
appropriate long-term underlying selenium standards.” The
City and County of Broomfield and the BDCWA committed
to develop additional data and information regarding the ex-
tent to which existing quality is the result of natural or irre-
versible human induced conditions. The Commission also
recognized that the level of water quality necessary to protect
current and/or future uses from selenium is currently under
review by the U.S. Environmental Protection Agency and that
table value standards (TVS) for selenium may change in the
future. Therefore, the Commission adopted a temporary
modification of existing quality based on uncertainty for sele-
nium (ac/ch), with an expiration date of 02/28/2010. This has
the effect of temporarily increasing the chronic dissolved
standard from 4.6 pg/L to 11 pg/L for the main stem of Big
Dry Creek. The acute standard is 17 pg/L.

To develop a better understanding of selenium concentrations
in Big Dry Creek, as well as to identify potential sources of
selenium in the watershed, the Big Dry Creek Watershed As-
sociation (BDCWA) has conducted research and field sam-
pling. In the spring of 2006, a technical memorandum was
completed that summarized the results of these efforts, which
included review of geologic conditions, biological data, and
groundwater data, as well as supplemental sampling of tribu-
taries, springs, wells and ponds throughout the Big Dry Creek
watershed, among other activities. Based on the body of data
assimilated, analyzed and presented in the technical memo-
randum, elevated selenium in the Big Dry Creek watershed is
believed to be due primarily to naturally occurring conditions
in the watershed. In particular, the data indicate that the reach
of the stream with the highest concentrations of selenium is
most likely attributable to elevated selenium in groundwater
contributing to stream flows. The dominant land use adjacent
to this stream reach is unirrigated open space. Although land
use in the lower watershed is irrigated agriculture, selenium
concentrations do not increase or show significant seasonal
patterns in this portion of the stream. Selenium concentra-
tions in Big Dry Creek appear to be diluted by wastewater
discharges from Broomfield and Westminster, as well as from
releases from Standley Lake during the irrigation season. A
few highlights from the technical memorandum follow.

There is not a statistically significant upstream to downstream
trend for selenium concentrations. However, the highest con-
centrations are consistently recorded upstream of the waste-

water treatment plants. There is a statistically significant dif-
ference between locations upstream of the WWTPs relative to

downstream, with the upstream locations being higher; how-
ever, Least Significant Difference analysis refined this con-
clusion by showing that the mean concentration for bdc1.5
was significantly different from other locations on the creek,
but that there was not a significant difference among the
mean concentrations for the other locations.

Seasonal variation in selenium concentrations is statistically
significant based on analysis of the irrigation (April through
October) versus non-irrigation (November through March)
seasons. During the irrigation season, the mean selenium
concentration for the stream as a whole was 5.1 pg/L, and
during the non-irrigation season, the mean concentration was
8.5 ug/L. This trend is most evident at the three monitoring
locations (bdc0.5, bdc1.0, bdc1.5) between Standley Lake
and the Broomfield WWTP and is less evident at the stations
below the Broomfield and Westminster WWTP discharges
(bdc2.0 through bdc6.0). During the irrigation season, sta-
tions upstream of the WWTPs averaged 4.4 pg/L and stations
downstream averaged 5.6 pg/L. During the non-irrigation
season, stations upstream averaged 11.2 pg/L and stations
downstream averaged 6.7 pg/L. During the irrigation season,
the upstream sites benefit from the diluting flows released
from Standley Lake. During the non-irrigation season, there
is typically very little flow in the creek at the upstream moni-
toring locations and selenium concentrations increase signifi-
cantly. This seasonal trend is less defined below the WWTPs
due to the more consistent flows in the creek from the waste-
water discharges.

Closely related to seasonal variation is the relationship be-
tween flow and selenium. As would be expected, flows dur-
ing the irrigation season are roughly double the non-irrigation
season flows on average. Flows downstream of the WWTPs
are higher than above the WWTPs. This difference is most
pronounced during the non-irrigation season. In general,
lower flows have higher selenium concentrations. However,
there is significant variation in selenium concentrations at
low flows (e.g., at very low flows, there can be very high and
very low selenium). Due to this variation, flow alone is not a
strong predictor of selenium concentration—other variables
influence selenium concentration in addition to flow.

The highest in-stream concentrations of selenium are consis-
tently present at station bdc1.5 near 120th and Federal, just
downstream of Front Range Community College. Four ex-
ceedences of the acute selenium standard have also occurred
at this station, ranging from 19-20 ug/L, once or twice per
year. The land adjacent to both sides of the stream segment
between bdc1.0 and bdcl.5 is Westminster Open Space and is
primarily unirrigated. Two groundwater monitoring wells
located between Big Dry Creek and Front Range Community
College show elevated dissolved selenium concentrations
averaging from 34 to 92 pg/L. Three other wells in the same
(Continued on page 4)
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