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EDITOR’'S NOTE

In this issue of NWQEP NOTES, we continue our
series on National Nonpoint Source Monitoring Program
(NMP) projects that have been completed and have
documented improvements in water quality due to imple-
mentation of best management practices (BMPs).

Lake Pittsfield in western Illinois — a major recre-
ational area, flood control reservoir and primary water
supply —has a history of sedimentation. Sources included
sheet and rill erosion, gullies, stream channels and the
lake’s shoreline. Although a number of erosion control
BMPs were implemented in the watershed since the
1970’s, the rate of lake sedimentation remained high,
threatening flood control, biological and water supply
functions. In 1995, a network of water and sediment
control basins was installed throughout the watershed
to reduce erosion and sediment delivery to the lake. The
project employed a 10-year before/after monitoring de-
sign to measure effectiveness of the sediment control
practices. Results indicated that the basins significantly
reduced sediment yield to Lake Pittsfield, with reduc-
tions at monitoring stations ranging from 61% to 91%
over the 10-year period.

The study’s authors offer the following findings and
recommendations: 1) steep slopes and loess soils pro-
duced higher levels of erosion and sediment yield
regardless of land use/cover, therefore, the design of
erosion and sediment control practices should consider
soils, drainage patterns, slope and other soil factors; 2)
unstable streambanks and streambeds are significant
contributors to watershed sediment yield; and 3) stream
channel instability can result from both upstream and
particularly downstream sedimentation control mea-
sures, therefore, stream channel equilibrium processes
should be considered in the design of BMPs.

As always, please feel free to contact me regarding
your ideas, suggestions, and possible contributions to
this newsletter.
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Editor, NWQEP NOTES
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Campus Box 7637, NCSU

Raleigh, NC 27695-7637
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Figure 2. Lake Pittsfield in the Blue Creek watershed with the
dam in the foreground in 1994.

sources that included sheet and rill erosion, gullies, stream
channels and the lake’s shoreline. Lake Pittsfield was classi-
fied as being extremely eutrophic (Benton and Associates, Inc.
1989, Twait and Ramen 1993) because of excess nutrient loads
transported both with the high sediment loads and dissolved
in the water.

State and federal agencies, the city of Pittsfield and local
landowners have been applying erosion control Best Manage-
ment Practices (BMPs) (USDA-NRCS 2003) since the 1970s
to reduce both damages from high erosion on the land and the
effect of high sediment deposition in the lake. These earlier
practices included terracing, grassed waterways, filter strips,
exclusion of livestock, reduction or other improvements in
tillage, landowner education programs and “hard structures”
(e.g., drop structures, tiling, dams). Four lake sedimentation
surveys were conducted between 1961 and 1992. The first
survey was conducted in 1974 by Benton and Associates, Inc.,
with advice and equipment provided by the Illinois State Wa-
ter Survey (ISWS) (Benton and Associates, Inc. 1989). The
second survey was conducted in 1979 where the ISWS super-
vised a field crew from Benton and Associates and prepared
all of the calculations (Benton and Associates, Inc. 1989,
Bogner 1979). The 1985 and 1992 lake sedimentation sur-
veys were conducted by the ISWS. In 2004 the ISWS
conducted a partial sedimentation survey to re-establish
baseline conditions in the dredged areas of the lake (Bogner,
2004). These surveys showed that conservation practices had
reduced sediment delivery to Lake Pittsfield (Bogner 1986,
Bogner 1979, Allgire 1993). However, significant concern re-
mained because the rate of lake sedimentation was still too
high to ensure flood control protection and sustain biological
and water-supply functions. While interested groups recog-
nized that erosion is a natural process that can be minimized
but not stopped, they remained determined to reduce the rate
of erosion in the watershed and the amount of sediment fill-
ing Lake Pittsfield. As Lake Pittsfield continued to fill with



sediment, these local groups realized there was a need to take
a more aggressive approach to address conservation issues.

In 1994, the United States Environmental Protection
Agency (USEPA) funded, and the Illinois Environmental Pro-
tection Agency (IEPA) administered, the Lake Pittsfield
National Monitoring Program (LPNMP) project. The IEPA and
USEPA contracted the ISWS to investigate the effectiveness
of erosion control practices in reducing sediment transport to
Lake Pittsfield. Monitoring the effects of various erosion con-
trol land treatment practices proved a challenging task because
erosion and sediment reduction efforts were already being
implemented in the watershed. Therefore, baseline conditions
were already changing and detection of future change would
need to be examined carefully to distinguish influencing fac-
tors.

Study Area

The study area included 2,815 ha of the Blue Creek water-
shed above Lake Pittsfield. Land use in the study area is
primarily cropland (48%), forest/shrub (21%), pasture (20%),
water (4%), developed impervious surface (4%) and parks
(3%). Agriculture consists primarily of row crops such as corn
and soybeans and includes small livestock operations such as
hog production, generally on open lots, and some cattle on
pasture. Land use changes have been notable in the Blue Creek
watershed above Lake Pittsfield. In fact, between 1979 and
1993 (Figure 3), 12% of the watershed was converted from
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Figure 3. Land use in the Lake Pittsfield watershed, 1979 (left) and 1993 (right).
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row crops to grasslands, roadways, and homesteads
(Roseboom et al. 1993).

Lake Pittsfield and its watershed receive approxi-
mately 1000 mm of precipitation per year, most of which falls
in the spring, summer, and early fall. Many of the more in-
tense rainfall events occur in the winter-spring season
(January-June). Mean annual temperature in this area over
the last 13 years (1995-2008) is 11.7 °C (Midwestern Re-
gional Climate Center 2008).

The Blue Creek watershed above Lake Pittsfield drains
an area of Illinoisan-aged glacial deposits that are thousands
of years older than the Wisconsinan-aged glacial deposits in
northeastern Illinois. The Clinton Keomah, Tama Muscatine
and Haymond Wakeland soil series comprise 47%, 17% and
10% of the watershed, respectively (USDA-NRCS 2006).
Most soils in the upper watershed are loess-derived and can
be highly erosive. These soils developed under prairie veg-
etation. Soils in the middle and lower portion of the watershed
developed on a steeper, forested landscape.

Though soil in the entire watershed is generally of the
same age, the western part of the watershed has a more highly
dissected drainage network and steeper slope angles than that
of the eastern third of the watershed. The western portion of
the watershed in the study area also occurs along the eastern
boundary of a driftless (nonglaciated) area, one of the few
nonglaciated areas occurring in the state. The eastern side of

this nonglaciated area is adjacent
to a topographically high drainage
divide that delineates the western
boundary of the Blue Creek wa-
tershed study area. This drainage
divide is an Illinoisian-aged mo-
raine that has been highly
dissected because of its higher lo-
cal relief compared to the less
dissected eastern third of the study
area. In some places it is as much
as 30 m above the Blue Creek
floodplain and 15 m above the
eastern (opposite) drainage di-
vide. As such, the drainage
patterns of the western two-thirds
and eastern third of the study area
are relatively distinct. Topography
of the upper watershed has com-
paratively gentle slopes and
generally grassed gullies. The roll-
ing land has many narrow forested
‘* ravines, particularly in the lower
portion of the watershed. The
middle and lower sections of
stream longitudinal profiles are
comparatively steep.
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Land Treatment

Early efforts to curb the lake sedimentation problem mainly
used erosion control vegetative practices such as grassed wa-
terways, reduced tillage systems, filter strips, and some
structural methods such as terraces and dry dams to decrease
runoff volumes and velocities, and reduce net erosion. As a
result, annual rates of sedimentation in the lake dropped from
13 t/ha in 1974 to 7.7 t/ha in 1979 following introduction of
vegetative controls in 1979 (Lee 1981, Lee et al. 1983,
Roseboom et al. 1993). Later ISWS lake sedimentation sur-
veys continued to show reductions in sediment deposition in
Lake Pittsfield following the 1979 controls. In fact, although
heavy flooding in the Midwest caused severe damage in the
watershed in 1993, sediment yields in the Lake Pittsfield wa-
tershed were still half the 1974 rate of 13 t/ha. However, the
data also confirmed that the lake was continuing to fill with
sediment at an excessive rate. As Davenport (1983) indicated,
in Illinois, erosion control had been used as a surrogate for
sediment control because sediment control is less amenable
to quantitative analysis. However, from a water quality point
of view, erosion control practices are not necessarily a control
of sediment. Clearly, additional conservation practices would
be required to protect area infrastructures, the City of
Pittsfield’s water supply, and ecological function in the lake
and its watershed from excess sedimentation.

From 1993 to 1995, USDA Water Quality Incentive Project
(WQIP) money funded additional conservation practices such
as conservation tillage, integrated crop management, livestock
exclusion, filter strips, and wildlife habitat management. The
Pike County Soil and Water Conservation District (SWCD)
conducted an information and education program on the imple-
mentation of BMPs for controlling sediment, fertilizers, and
pesticides. In 1994, the USEPA, IEPA, and the ISWS, in co-
operation with the City of Pittsfield and the Pike County
SWCD, formally initiated the Lake Pittsfield project as a com-
ponent of the USEPA Section 319 National Nonpoint Source
Monitoring Program to further control the rate of sedimenta-
tion in Lake Pittsfield and to document the effectiveness of
the sediment control practices through monitoring.

In 1995, the SWCD/NRCS constructed 29 Water and Sedi-
ment Control Basins (WASCOBs) as part of the LPNMP
project (Figure 4). WASCOBs consist of earth embankments
generally constructed across a sloping area of the farmed land-
scape and smaller drainage channels to increase sediment
trapping and water detention. These structures often help sus-
tain agriculture on sloping land, reduce watercourse and gully
erosion, reduce on-site and downstream runoff, and improve
downstream water quality (USDA-NRCS 2003). In the Blue
Creek watershed above Lake Pittsfield, WASCOBs were in-
stalled to meet specific standards on sites that had:

B generally irregular topography,

B problems with watercourse or gully erosion,

runoff and sediment damage to land and infrastructure,
B suitable soil and site conditions, and

B adequate outlets for drainage.

Figure 4. Photos of 2 of the 29 Water and Sediment Control
Basins (WASCOB,).

The geomorphologic conditions and available monitoring
data in this watershed strongly suggested that most sediment
was being delivered to the lake from Blue Creek. Therefore,
in 1996 a sediment retention basin (SRB) was constructed at
the mouth of Blue Creek (Figure 5). The SRB was constructed
by damming Blue Creek just above Lake Pittsfield for the pur-
pose of retaining sediment, providing water detention for
stormwater control and establishing higher quality plant and
animal habitat. The SRB was constructed to have a 337,842
m?® water holding capacity at the top level of the dam and a
design life of 50 years. Sediment basins such as the SRB de-
scribed here are generally effective in trapping sediment that
flows into them, but some sediment does pass through. There-
fore, this SRB is used in concert with watershed erosion control
BMPs to reduce the net amount of sediment delivered to the
lake.



Figure 5. Alarge sediment retention basin (SRB) constructed
just upstream of monitoring station B and Lake Pittsfield served
as a final sediment treatment with an estimated 80 to 91%
sediment trapping efficiency. Today, the SRB also provides
valuable wetland habitat.

Construction of WASCOBs was only possible where land-
owners were willing to participate. Of the 53 WASCOBs
originally planned for implementation in the watershed, only
29 (55%) were constructed. Construction of WASCOBs oc-
curred between May and October of 1995. Subwatersheds and
the location of WASCOBs within those watersheds as well as
the SRB are shown in Figure 6. Thirty-six percent of the en-
tire watershed above Lake Pittsfield drains into the 29
WASCOBs. While subwatershed 1 had the smallest overall
watershed area (170.5 ha), it had the highest percent of
subwatershed area (69%) draining into WASCOBs.
Subwatershed D had the largest watershed area (710.6 ha) and
the second highest percent of subwatershed area (45%) drain-
ing into WASCOBs. Subwatershed C was 634.1 ha in size, of
which 41% drained into WASCOBs. Subwatershed B included
672.2 ha, of which 13.4% drained into WASCOBs. The entire
627.7 ha of Subwatershed A drains directly into the lake; about
214.9 ha (34%) drains directly into WASCOBs prior to reach-
ing the lake.

Reduction of sediment delivery to the Blue Creek mainstem
from other BMPs installed prior to or during the construction
of WASCOBs was anticipated to be minimal below the
WASCOBEs located in subwatersheds B, C, and D. An inspec-
tion of the NRCS 1993 aerial flyovers (USDA-Aerial
Photography Field Office 1993) revealed that 66 small ponds
were constructed before 1993 throughout the study area for
purposes of sediment control. Also, other conservation BMPs
may have been installed during construction of the WASCOBs
and may have contributed to sediment reduction. However,
the actual number and types of BMPs installed, potential
amount of sediment stabilized, and values for sediment trans-
port reduction from other BMPs that may have been installed
during the construction of the WASCOBs are unknown. Fund-
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ing limitations did not allow detailed monitoring below the
location of the SRB, but sediment transport to Lake Pittsfield
from these watershed source areas was considered to be mi-
nor compared to areas draining into the SRB.
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Figure 6. Location of subwatersheds, WASCOBs and the SRB.

Methods

A before/after-BMP monitoring design was devised for the
LPNMP effort. Project monitoring lasted ten years from No-
vember 1992 through August 2003.

Monitoring was initiated in 1992 prior to the formal initia-
tion of the LPNMP in 1994 because interest from the local
groups and funding opportunity from USEPA and IEPA ex-
isted prior to official LPNMP designation.

Rainfall was collected using tipping bucket rain gauges
connected to ISCO flow meters that recorded both flow and
rainfall data. As part of the LPNMP, a series of eight stream
sampling and flow gauging stations and four precipitation
gauges were installed across five subwatersheds in the study
area. In addition, three water quality stations were located in
the lake (Figure 7). Due to logistical and funding issues how-
ever, stream sampling was reduced to four gauging stations
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on the main channel by 1995. Discharges were manually mea-
sured in accordance with United States Geological Survey
procedures (Rantz 1982) at each station during storm events
using a Marsh-McBirney Flo-Mate model 2000 velocity meter.
These measured discharges were used to develop rating curves.
Gage height data collected by the ISCO flow meters during
storm events were used in conjunction with the rating curves
to obtain stream discharge values.

Subwatersheds were determined by station locations and
topography. Sediment monitoring stations were located at the
mouth of each of the subwatersheds as shown in Figure 7.
Sediment loads were calculated by numeric integration of To-
tal Suspended Solids (TSS) (hereafter will be referred to as
TSS or ‘sediment’) concentration and discharge over sampling
time intervals. Streambank erosion was monitored by estab-
lishing stream cross-sections to determine channel
morphological change over time.

At stations B, C, D, and H (Figure 7), sediment samples
were collected at 15-minute intervals with an automatic sam-
pler to ensure sample collection during rising and maximum
discharge stages of storm events. The ISCO flow meters were
set to activate the samplers after a one-foot rise above base
level of the stream. After 1998, sampling interval was increased

Sediment Station
Water Quality Station
Raingage

Stream

Road
Subbasin

Figure 7. Monitoring stations in the watershed above Lake
Pittsfield. Data from sediment stations B, C, and D are
presented in this study.

to 1 hour to reduce cost. At all stations, manual samples were
collected using a DH 59 sampler. From 1992 to 1995 grab
samples were taken from the spillway at the dam of Lake
Pittsfield (Station A) during storm events to permit compari-
sons between TSS inputs to the lake at Station B and outputs
at Station A. It was not practical to monitor discharges at Sta-
tion A so loading yields were not calculated. Total suspended
solids coming out of the lake at Station A were very low com-
pared to TSS values coming in to the lake at Station B,
suggesting that the vast majority of sediment entering Lake
Pittsfield at Station B was being deposited in the lake. Monthly
sediment samples were collected at station C to determine sedi-
ment yield at stream base levels. Samples were analyzed for
TSS gravimetrically after being dried at 105 °C following the
specified USEPA methodology (USEPA 1983). It should be
noted, however, that the analysis used for this study deter-
mined TSS and not Suspended Sediment Concentrations (SSC)
as currently performed by the ISWS Sediment Laboratory.

Samples for water quality analysis were obtained between
1993 and 1995 from the three water quality stations in the
lake using methods described in the IEPA Quality Assurance
and Field Methods Manual (1987). Water samples were ob-
tained from various depths and analyzed for dissolved oxygen,
transparency, total and volatile suspended solids, pH, alkalin-
ity, conductivity, ammonia, nitrite, nitrate, total nitrogen, ortho
phosphate, total phosphate, and atrazine (USEPA 1983, USEPA
1991a, USEPA 1991b, Twait and Raman 1993).

From February 1992 to February 1998, sediment samples
and lake water quality samples were analyzed at the ISWS
laboratories in Peoria and Champaign, Illinois. Due to changes
in ISWS laboratory certification status in 1998, sediment
samples were thereafter sent to the IEPA certified Peoria Dis-
posal Company (IL ELAP 2008) laboratory in Peoria, Illinois
for analysis. Duplicate and “spiked” samples were analyzed
at all three of these laboratories and used to ensure sample
quality control.

Project storm event data were analyzed in two stages. Pre-
liminary data (1992-1998) were analyzed by Grabow (1999),
while LPNMP project staff conducted subsequent analysis on
complete project data (1992 to 2003). Grabow (1999) first
evaluated discrete changes in sediment yield, then gradual
changes and lastly year-by-year changes. To analyze discrete
changes in sediment yield, Grabow (1999) conducted mul-
tiple regression analysis on data from 1992-1998 using
‘stormwater discharge,” ‘period’ and ‘season’ (winter/spring
and summer/fall) as explanatory variables . The variable ‘pe-
riod’ defined data from 1992 to 1996 as being pre-BMP, while
data from 1997-1998 was defined as post-BMP. Sediment yield
per storm event was the dependent variable. Analysis of Co-
variance (ANCOVA) was used to detect differences in sediment
yield between the pre- and post-periods as well as between
specific years. The data were log transformed due to the skew-
ness of the data. Further details on these procedures can be



found in Grabow (1999) and Grabow et al. (1999a, b, and c).
Grabow (1999) also used the nonparametric Kendall’s tau-b
(Kendall 1938) to test for gradual change in sediment yield
from storm events from 1992 to 1998.

Analysis of covariance (ANCOVA) was also used to ana-
lyze data covering 1992 to 2003 consistent with Grabow’s
(1999) methodology. As before, ‘stormwater discharge,” ‘pe-
riod’ and ‘season’ (winter/spring and summer/fall) were
explanatory variables, with the ‘period’ variable redefined as
pre-BMP (1992—-1996) and post-BMP (1997-2003). Storm
event sediment yield was the dependent variable. Statistical
tests and results are summarized in Table 1. Kendall tau b and
ANCOVA results for gradual and yearly change in sediment
yield from storm events from 1992 to 2003 will be published
elsewhere. All statistical analyses were done using appropri-
ate SAS procedures (SAS Institute 2001). The impact of
potential differences in the intensity of individual storm events
was not examined in this study and could affect conclusions
presented here regarding trends in erosion and sediment yield.
The authors are in the process of investigating this issue.

Monitoring Results and Discussion

Lake sedimentation survey data provided information on
the effectiveness of earlier erosion control programs. Addi-
tional analysis of previous data (Bogner 1979 and 1986, Lee
1981, Lee etal. 1983, Roseboom et al. 1993, and Allgire 1993)
and data collected during the LPNMP project revealed that
past erosion control efforts (primarily vegetative, using no-till
cultivation) were somewhat effective and enhanced the im-
pacts of BMPs installed during the monitoring period of the
LPNMP. Traditional BMPs continued to be installed during
the LPNMP but the primary BMPs installed during this time
included WASCOBs, the SRB and a few in-stream habitat res-
toration strategies (e.g., in-stream riffle and pool structures).

Data were collected and analyzed from stations B, C, D
and H, which were still operational after 1995. Due to the small
size of subwatershed H and correspondingly small discharge
events, and because few WASCOBs were installed in this
subwatershed, the existing data from this station are not ad-
dressed in detail in this article.

The network of WASCOBS significantly reduced delivery
of sediment from stations B, C and D. Sediment yields from
individual storm events at stations C and D both before and
after the WASCOBs and SRB were installed can be viewed in
Figures 8 and 9. In Grabow’s (1999) multiple regression analy-
ses, the variable ‘period’ was significant at a=0.01, and pre-
and post-BMP sediment yield data at stations C and D indi-
cated that sediment yields dropped by 45% and 48%,
respectively (Grabow 1999). Sediment yields in 1998 in
subwatershed C (after construction of upland WASCOBs) were
1.1 —2.2 kg/ha lower than in 1993-1994 (before construction
of upland WASCOB:) (Figure 8). Updated data analysis shows

Total Sediment Yield per Storm Event (M/T)
L)
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similar results, where multiple regression analysis on sediment
yield data over the entire project period (from 1993 to 2003)
shows decreases of 68% and 61% at stations C and D, respec-
tively (Table 1).
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Of all the stations monitored, station B showed the most
dramatic reduction in sediment delivery presumably because
of its location at the SRB (See Figures 7 and 10). Sediment
loads measured at station B declined from 8480 t/yr (4200 kg/
ha/yr) before the SRB construction in 1996 to 328 t/yr (162
kg/ha/yr) after the SRB construction. As with stations C and
D, multiple regression analysis of sediment yield data from
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Station B using the variable ‘period,” as defined by Grabow
(1999) showed the variable ‘period’ was significant at a=0.01
and that pre- and post-BMP sediment yield data suggest a 90%
reduction in sediment yield at station B (Grabow 1999). Re-
sults from statistical tests for yearly and gradual changes in
sediment yield corroborate with those from tests for discrete
changes, except for tests for gradual change at stations C and
D, which were not significant (Table 1). Multiple regression
analysis results from sediment yield data at station B over the
entire project period (1992-2003) also show almost 91% re-
duction between pre-BMP vs. post-BMP period (Table 1).

Table 1. Summary of Findings by Station' (modified from Grabow (1999)).

Impressive storm events occurring in 2001 and 2002 produced
significant sediment yields with WASCOBEs in place, yet sedi-
ment passing station B was still about half of what had been
transported prior to WASCOB construction (895 tons in 2001
and 611 tons in 2002 vs. 8480 tons/yr before SRB construc-
tion) (Figure 10).

Reduction of sediment yield as a result of WASCOB in-
stallation was also apparent during individual seasons. In
Illinois, the winter-spring season is the period of highest sur-
face water run-off rates and sediment discharge during the year
due to the prevalence of frozen soil and lack of
vegetation on land surfaces (Roseboom et al.
2001). This season is characterized by high soil
moisture content, high-intensity storms, and high-

Station . Analysis Method” est annual discharge events. Average sediment
cl;ir;;ﬁl Pre/Post Yearly Gradual concentrations and discharge during the winter-
1997 and 1998 Significant trend, spring period (January 1-July 30) from 1992 to
1992-198 | 90% reduction lower than all mﬂua“’n ﬁgm 33 (;;))/70 2003 at stations C and D are shown in Figure 11.
B previous years gatfevdgucﬁl,fl)( ’ Winter and spring storms at both stations pro-
1992-2003 91% reduction* i _ duced high average sediment concentrations from
1998 lower fham - 1993 to 1996. After drought conditions in 1997,
1992-1998 45% reduction 1993, 1994 and No significant trend over average sediment concentrations remained lower,
C 1996 period covered despite high discharges in 2001 and 2002. Re-
19922003 | 67.8% reduction* - - sults also show lower yield of sediment per
1998 lower than hectare-meter of water discharge after 1997 (Fig-
1992198 | 489% reduction hilg}?:rafﬂ]‘g;fgg’z No significant trend over ure 12). These components of e.malysis' support
- 1996 higher than all period covered the overall trend of reduced sediment yields.
other years . .
19922005 | 61% reduction® - - Decreased total .sed1ment yield and average
sediment concentrations calculated from data col-
iSodimcnt yield an(%roductionsbasodon average flow lected at stations C and D during the LPNMP
; o data callected in Il,?cg;mod are significant at 0,05 monitoring project does not appear to be due to
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Figure 10. Total sediment yield, monitoring station B, 1992-2003. The number
of WASCOBs cited represents the cumulative number constructed above the

monitoring station.

As such, the influence of drought conditions
has been ruled out with the clear exception of
the 1997 drought, which had significantly low
total winter-spring precipitation and no appre-
ciable discharge events. As briefly suggested
earlier in this article, the impact of potential dif-
ferences in the intensity of individual storm



events could affect conclusions presented here regarding trends in
erosion and sediment yield, therefore the authors are continuing to
investigate this issue.

One exception to the decreasing trend in sediment yield after
WASCOB installation is apparent from a large area in subwatershed
D. In 1996 and 1998, sediment yield doubled even though approxi-
mately 45% of subwatershed D drained through several WASCOBs
before reaching the Blue Creek mainstem. The increase in sedi-
ment yield as monitored at station D was found to coincide with
massive channel erosion in the stream segment downstream of the

250

200 -

150 -

100 -

Discharge (hectare-meter)

50 |

Figure 11. Winter-Spring discharge and average annual sediment

T T T T T T T T T T T T 0
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

WASCOB: installed

A series of 12 rock riffles (Newbury weirs)
Station C average sediment concentration (mg/L)
Station D average sediment concentration (mg/L)
Station C discharge (hectare-meter)

Station D discharge (hectare-meter)

concentration at monitoring stations C and D, 1993-2003.

90

10000

r 8000

r 6000

r 4000

r 2000

80 1

70

60 1

50 1

40

30

Discharge (hectar e-meter)

20 1

10

0 T T T T —&— T T T T T T
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

— —- WASCOBs installed

Construction of 12 rock riffles (Newbury Weirs)
Station D yield/discharge (tonnes/hectare-meter)
Station C yield/discharge (tonnes/hectare-meter)
Station D annual sediment yield (t /hectare)
Station C annual sediment yield (tonnes/hectare)

——

—
—_——

Figure 12. Winter-Spring sediment yield and yield/discharge from data
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installed WASCOBs (Roseboom et al. 2001). While de-
finitive proof of cause and effect is lacking, the authors
believe it is possible that the stream became more un-
stable as less sediment was being transported to the
channel downstream of WASCOB construction in that
portion of subwatershed D. For example, Simon and
Darby (1977) related that various types of grade-con-
trol structures have been successfully used to arrest the
upstream propagations of knickpoints and ensuing deg-
radation. However, Simon and Darby (1977) further
indicated that if the structure ponds water as a dam,
resulting in sediment deposition upstream from the
structure, a new wave of degradation is induced by ‘clear
water flows’ downstream. This same geomorphic re-
sponse seems to have occurred in Blue Creek. Lower
or no significant sediment reduction from statistical tests
for gradual change in sediment yields at stations C and
D could also possibly be due to the channel adjustment
as a result of BMP installation (clear water flows)
(Grabow 1999). By applying adaptive management con-
cepts, further channel stabilization and stream system
naturalization and restoration was implemented to coun-
teract downstream channel erosion potentially initiated
by the construction of WASCOBs. Nonetheless, it is
still possible that channel degradation was initiated be-
cause of hydraulic adjustments caused by other land
treatments.

The data also show that topography influences soil
erosivity. Forested and pasture areas on steeper slopes
(in subwatershed C) contributed more sediment than
row-cropped fields in flatter areas (in subwatershed D).
Stream monitoring results from 1993 and 1994 indi-
cated that mean event sediment yield from station D
(272 t and 330 t per event) was at least half that from
station C (624 and 918 t per event). Though soils in
both subwatersheds C and D are of the same age, the
steeper topography in subwatershed C renders the soil
more erosive, leading to more intricate drainage and
steeper valley slope.

Twelve pool and riffle structures were constructed
within a key segment of the channel in subwatershed D
in 1998 as a multi-objective solution for stabilizing the
channel system (Figure 13). These structures were
funded by a separate contract from the NMP funds (in-
cluding federal Clean Water Act Section 319 and state
Conservation 2000 funds). The pool and riffle struc-
tures were installed specifically to mimic natural stream
pools and riffles by stabilizing the channel bed and
banks, providing quality in-stream habitat and aeration
for fish and other aquatic species, and enhancing aes-
thetics. An example of the pool and riffle structures is
shown in Figure 14.
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2003 indicated that erosion control features
continue to function very well, especially
since construction of the SRB and pool and
riffle structures.

Conclusions

The network of WASCOBs and SRB, en-
hanced by existing erosion control strategies,
has reduced sediment yields into Lake
Pittsfield. Also, project experience has shown
that the highest levels of erosion and sediment
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— Top of water in 1997 prior to construction of rock riffles
—— Streambed in 1997 prior to construction of rock riffles

Pools created by the contructed rock riffles
*  Transect locations

Figure 13. Pool and riffle structures in the Blue Creek watershed constructed

above station D

Figure 14. Pool and riffle structure in Blue Creek watershed

Annual inspections and video and photo-documentation
from 1998 to 2003 indicate that the pool and riffle structures
have stabilized streambanks and the channel bed and reduced
sediment input into Lake Pittsfield. Formerly bare eroding
stream banks are now vegetated and the riffle structures have
become somewhat embedded by vegetation growth. Mass
wasting sites along the channel have also stabilized.

Dredging operations in the lake were carried out in 1999
after excessive erosion in the watershed and sediment trans-
port to the lake was better controlled. The uppermost 7 ha of
Lake Pittsfield were dredged to an average depth of 5.5 m,
removing 167,777 m® of sediment. Sediment yield data through
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transport tend to occur in physiographic ar-
eas with the most topographic relief, loess
soils and steepest slopes, and are somewhat
independent of land use and land cover. The
very different nature in slopes of the
subwatersheds in the study area
(subwatersheds C and D) illustrate the need
to consider different water and soil erosion
control management applications for each area
based on soils, drainage patterns, slope, and
other soil geomorphic and physiographic fac-
tors.

1000

Another important finding of the project is that channel
and near channel sources such as unstable streambanks and
streambeds are significant contributors to watershed sediment
yield. Such sources contribute a significant or even dominant
portion of overall sediment loads to streams. Furthermore, wa-
tershed managers need to consider that stream channel
instability can be forced by both upstream and downstream
control measures. In the Blue Creek watershed, sediment de-
tention by WASCOBs, and perhaps other land treatments may
have reduced sediment transport, but induced or increased the
rate of lateral migration (streambank erosion) or downcutting
(channel incision). As such, it is important to consider address-
ing the equilibrium of the stream channel system by using
appropriate channel design techniques as a component of any
regular conservation land treatment project. This is of particular
importance downstream of sediment control structures. Also,
further research is still necessary on channel equilibrium,
stream channel threshold levels, sediment yields and specific
impacts of individual storm events.

Several meaningful partnerships were formed during the
course of this project. Coordinating participants include the
USEPA, IEPA, Illinois Department of Natural Resources
(IDNR) Office of Resource Conservation and ISWS, Illinois
Department of Agriculture, USDA FSA and NRCS, Pike
County SWCD, City of Pittsfield, Illinois Farm Bureau, and
private landowners.

Commitment by the USEPA and IEPA to monitor Lake
Pittsfield and its watershed was instrumental for the ISWS to
obtain the necessary information about the system to reduce



sediment delivery to Lake Pittsfield. The 1992-2003 monitor-
ing data offers a science-based framework to focus land
treatment more efficiently and effectively. Today, the biologi-
cal and water-supply functions of Lake Pittsfield are better
protected than before. Data from this project effort continue
to help evaluate the channel design techniques installed (pools
and riffles) and guide the operation and maintenance of them.
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INFORMATION

New Guidance Document for Stream
Channel Stability Assessment

The Michigan Department of Environmental Quality
- NPS Unit has written a 21-page guidance document to assist
NPS grantees with assessing the magnitude and extent of
stream channel stability problems. It describes 5 tools that
grantees can use to assess whether a channel stability problem



is local or large-scale; a set of visual, qualitative indicators, the
Rosgen Bank Erosion Hazard Index (BEHI), the Richards-Baker
stream flashiness index, tractive force calculations, and chan-
nel dimension regional reference curves. The document briefly
describes each tool, as well as how to interpret its data for
selecting the scale of NPS BMPs. A fuller description of the
application of the flashiness index to Michigan NPS problems
was covered in an earlier NPS Unit report, described in the
December 2007 issue of NWQEP Notes. MDEQ recommends
these tools be used in developing watershed management plans
as well as when implementing NPS BMPs.

The report titled Stream Stability Assessment Guide-
lines for NPS Grant Applicants is available at http://
www.michigan.gov/documents/deq/wb-nps-stream-stability-
guidance 246960 7.pdf. For more information, contact Joe
Rathbun at rathbunj@michigan.gov, or 517-373-8868.

New Stormwater Post-Construction
Program Guidance Manual

The Center for Watershed Protection recently released
Managing Stormwater in Your Community: A Guide for Build-
ing an Effective Post-Construction Program. This guide
provides stormwater professionals with practical guidance,
insights, and tools to build effective programs. The guide is
accompanied by several downloadable tools. The tools are
designed to be used and modified by local stormwater manag-
ers to help with program implementation. The manual and tools
are available at http://www.cwp.org/Resource_Library/
Controlling Runoff and Discharges/sm.htm.

Do Erosion Control and Snakes Mesh?

In an article published in the Journal of Soil and Wa-
ter Conservation (2005, 60(2): 33A-35A), Christopher Barton
and Karen Kinkead document problems with the plastic mesh
in erosion control netting entangling snakes and killing them.

The authors suggest that manufacters consider smaller grid
sizes for the plastic mesh and/or use erosion control matting
that does not contain plastic mesh.

Strategy to Assess the Nation’s
Ground-Water Availability

Scientists proposed a strategy to study the Nation’s
ground-water supply as part of the Federal government’s ef-
fort to help address the Nation’s increasing competition for
water. Declines in ground-water levels have led to concerns
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about the future availability of ground water, which provides
half the country’s drinking water and is essential to the vitality
of agriculture and industry, as well as to the health of rivers,
wetlands, and estuaries throughout the country.

The report, Ground-Water Availability in the United
States, released by the U.S. Department of the Interior, U.S.
Geological Survey, examines what is known about the Nation’s
ground-water availability and outlines a strategy for future
national and regional studies that would provide information
to help state and local agencies make informed water-avail-
ability decisions. View the report on-line at http://
pubs.usgs.gov/circ/1323/.

The approach outlined in the report is designed to
provide useful regional information for State and local agen-
cies who manage ground-water resources, while providing the
building blocks for a national assessment. The report places
the regional studies by the USGS Ground-Water Resources
Program as a long-term effort to understand ground-water
availability in major aquifers across the Nation. The report
contains information about 30 regional principal aquifers and
five case studies to illustrate the diversity of water-availabil-
ity issues. The report is written for a wide audience interested
or involved in the management, protection, and sustainable
use of the Nation’s water resources.

MEETINGS

Call for Abstracts

2009 USDA-CSREES National Water Conference: Febru-
ary 8-12, 2009, St. Louis, Missouri. Abstracts due
September 16, 2008. Visit conference website and submit

abstract online at http://guest.cvent.com/i.aspx?1Q.P1,
980A4CDA-440C-4C31-981F-E479081C25CC.

Conference Topics will include 200 presentations on:

Agricultural Best Management Practices
Rural Environmental Protection
Conservation and Resource Management

Watershed Assessment & Restoration

Human Dimensions of Water Management

Additionally, 150-200 posters and exhibits will highlight re-
sults on research, education, and extension programs addressing
water quality and quantity issues locally, regionally, and na-
tionally.
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2009 AWRA Spring Specialty Conference: Managing Wa-
ter Resources and Development in a Changing Climate:
May 4-6, 2009, Anchorage, AK. Abstracts due December
5, 2008. Visit conference website and submit abstract online

at http://www.awra.org/meetings/Anchorage2009/index.html.

Meeting Announcements — 2008

November

2008 Southeast Regional Stream Restoration Conference,
November 3-6, 2008, Asheville, NC. Website: http://
www.ncsu.edu/sri

AWRA 2008 Annual Water Resources Conference: Novem-
ber 17-20, 2008, New Orleans, LA. See website: http://
www.awra.org/meetings/NewOrleans2008/index.html

Meeting Announcements — 2009

September

17th National Nonpoint Source Monitoring Workshop —
Getting the Point About Nonpoint: Sept. 14-16, 2009, New
Orleans, LA.

The NCSU Water Quality Group
publications list and order form can be
downloaded at http://www.ncsu.edu/
waterquality/issues/pub_order.html

Production of NWQEP NOTES is funded through
U.S. Environmental Protection Agency (EPA). Project
Officer: Tom Davenport, Office of Wetlands, Oceans,
and Watersheds, EPA. 77 W. Jackson St., Chicago,
IL 60604. Website: http://www.epa.gov/OWOW/NPS
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Meeting Summary

16™ National Nonpoint Source
Monitoring Workshop

Getting the Point about Nonpoint
September 14-18, 2008
Columbus, Ohio
http://streams.osu.edu/conf.php

The National Nonpoint Source (NPS) Monitoring
Workshop was an important forum for sharing suc-
cesses and improving communication regarding
management and monitoring of NPS pollution control
projects. By bringing together NPS personnel from
state, federal, Tribal and municipal governments, pri-
vate sector, academia, environmental groups and local
watershed organizations, the workshop focused on in-
novative solutions to NPS issues, effective monitoring
techniques, demonstrations of new technologies, ap-
plication of Best Management Practices (BMPs), and
lessons learned from Section 319 National Monitor-
ing Program projects and other watershed projects from
throughout the United States.

Session topics included: Urban NPS and stormwater
management, stream restoration and renaturalization,
linking water quality changes to BMPs, bioassessment
and water quality tools, TMDL and Watershed Action
Plan Implementation, and Agriculural BMPs. In addi-
tion, special sessions were held on: Big Darby national
Scenic River watershed, agricultural drainage water
management, and Headwaters Habitat Evalation Index
(HHETI).

The workshop also provided a number of technical
workshops and tours. Technical workshops were: moni-
toring Low Impact Development (LID) projects, stream
morphology analysis tools, social indicators, water-
shed-based planning, and meeting water quality
standards with stream restoration. Tours includes Col-
laborative watershed planning in the Darby watershed,
stream restoration sites, and alternative urban and ag-
ricultural BMPs.

Many thanks to U.S. EPA, Ohio EPA and the Ohio
State University Extension for a great workshop!

Conference Proceedings and Presentations:
http://streams.osu.edu/conf.php
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