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The Morro Bay National Monitoring Program
A Ten-Year Study of Rangeland BMPs
Katie McNeillt, Dr. Lynn Moody?, Dr. Brian Dietterick?, Dr.

Brent Hallock?, Dr. Jon Beckett?, Karen Worcester®, David
Paradiest, and John H. Davis IV*

For ten years, the California Regional Water Quality Control
Board, Central Coast Region (RWQCB) and CaliforniaPolytechnic
State University (CPSU) monitored the effects of rangeland Best

*gk0s Angeles Management Practices (BMPs) in the Morro Bay watershed as a
Figure 1: Location of Morro Bay part of the U.S. EPA Section 319 National Nonpoint Source Moni-
National Monitoring Program project. toring Program (NMP). A paired watershed study at Chumash Creek

and Walters Creek and two cattle exclusion projects at Dairy Creek
and Chorro Creek were the focus of the Morro Bay National Moni-

: I toring Program project. The project has recently concluded and a
IN THIS ISSUE summary of theresultsis presented in thisarticle.

Morro Bay islocated on the central coast of California(seeFig-

Project Spotlight............c.cccccooeii 1 ures 1 and 2) and supportsavariety of marine habitats, commercial

Editor's Note .. 2 and sport fishing, shellfish harvesting, and recreational activities. It

isoneof California’sleast disturbed estuaries. The watershed drain-

Conference RepOrt...........ccoocoovvve. 9 ing into the estuary includes two urban areas, cropland, rangeland,

Information ... 10 and a variety of natural habitats including marsh, oak woodland,

. riparian, and dunes. Chorro and Los Osos Creeks are the major

MEBIINGS ..o 1 streams flowing into Morro Bay (see Figure 3). In 1993, the U.S.

NG ) Environmenta Protection Agency (EPA) selected the Morro Bay

watershed into the NMP program for ten years of water quality moni-
toring and evaluation of Best Management Practices (BMPs). The
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Figure 2: Morro Bay estuary and Morro Rock.

EDITOR’'S NOTE

In thisissue of NWQEP NOTES, we continue our series
on National Nonpoint Source Monitoring Program (NMP)
projects that have been completed and have documented
improvementsin water quality due to best management prac-
tice (BMP) implementation.

Unliketheother projectscurrently intheNMP, theMorro
Bay project, located on the Central Coast of California, fo-
cused primarily on rangeland nonpoint source water quality
issues. Over a 10-year period, the effects of rangeland BMPs
were monitored in four subwatersheds.

Results from the paired watershed study indicated sig-
nificant reductionsin suspended sediment and turbidity from
BMP implementation. Improvements in water temperature,
dissolved oxygen, riparian vegetation and fecal coliform
levels were also found in the studied subwatersheds. Re-
sults of this project, and other successful NMP projects,
validate theimportance and effectiveness of nonpoint source
control practices in protecting and restoring water quality.

Asaways, pleasefeel freeto contact meregarding your
ideas, suggestions, and possible contributions to this news-
| etter.

WWW

Laura Lombardo

Editor, NWQEP NOTES

Water Quality Extension Associate
NCSU Water Quality Group

Campus Box 7637, NCSU

Raleigh, NC 27695-7637

Tel: 919-515-3723, Fax: 919-515-7448
Email: notes_editor@ncsu.edu

watershed is about 48,450 acres in area, and ranges from sea
level to 730 metersin elevation. Varied geology and rugged
topography contributeto avariety of soilsand plant communi-
ties. The watershed and estuary are in a Mediterranean type
climate, with warm dry summers and cool wet winters.

The watershed and estuary have been impacted by pollut-
ants, including sediment, bacteria, and nutrients, originating from
cropland, urban areas, rangel and, eroding streambanks, poorly
maintained roads, and other sources. These pollution sources
are nonpoint, meaning diffuse in origin. Sediment has been of
particular concern. A comprehensive study in the late 1980’s
estimated that 25 percent of the estuary’s volume has been | ost
to accel erated sedimentation during the past century, and at that
sedimentation rate, the bay could belost asan open-water estu-
ary within 300 years.

The goals of the Morro Bay project were to monitor the
impacts of selected rangeland BM Ps on water and habitat qual-
ity in the Morro Bay watershed. The project focused on:

m  Characterization of sedimentation and water quality
conditionsin a portion of the Chorro Creek watershed,
through sediment and water sample analysisin apaired
watershed studly.

m  Evauation of the effectiveness of a set of BMPs in
improving water and habitat quality in one of the paired
watersheds.

m  Evaluation of the effectiveness of systems of BMPsin
improving water and habitat quality in several locations
inthe Chorro Creek watershed.

m  Evauation of overall water quality at selected sitesin
the Morro Bay watershed to establish a database,
prioritize problem areas, and aid in future monitoring
efforts.

m  Evaluation of hydrologic and water quality indicatorsto
document the health and stability of selected streamsin
the Morro Bay watershed through annual monitoring
practices.

Thisnonpoint source monitoring project isone of very few
long-term watershed evaluation projects on the west coast of
North America. The diversity of studies addressing the Morro
Bay watershed, the Mediterranean climate with its strong sea-
sonal rainfall distribution, and the predominance of agricultural
rangeland use, all combine to make this study unique among
Section 319 nonpoint source projectsin the United States.

Chumash and Walters Paired Watershed Study

Infroduction

Walters and Chumash Creek subwatersheds (see Figure 3)
were chosen for the paired watershed study because of their
similaritiesin size, aspect, slope, elevation, soils, climate, and
vegetation. The Walters Creek watershed is 480 acres; the ad-
jacent Chumash Creek watershed is 400 acres. Aspects are



southwest, elevations range from 300 to 700 feet. Vegetation is
mainly introduced annual grasses with scattered stands of native
perennial grasses. After a two-year pre-BMP monitoring period
(calibration period), land treatment measures (BM Ps) wereinstalled
in Chumash watershed, while Walters remained the control. Both
watersheds are rangeland used for cattle grazing, and both are
owned by CPSU and managed asthe Escuela Ranch. Continuity of
ownership and management was critical to the goal and objectives
of the paired watershed project.

The Escuela Ranch contains Walters, Chumash, and one other
subwatershed (Pennington Creek watershed, not included in the
paired watershed study, see Figure 3). The grazing method utilized
ontheranchisclassified asrest/rotational grazing, with the treat-
ment watershed consisting of smaller pasture sizes and more
numMerous pastures.

Pre-BMPmonitoring occurred 1993 to 1995 in the Waltersand
Chumash watersheds. Rangeland BMPs were implemented in
Chumash watershed from 1995-1997. Post-BM P monitoring oc-
curred 1997 to 2001.
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Figure 3: Morro Bay watershed and study subwatersheds. Walters
and Chumash Creek subwatersheds are paired.

Land Treatment Measures

Control Watershed — Walters: When water quality, range, and
stream data collection first began in 1993, the Walters watershed
had four pasturesranging in sizefrom 131 acresto 311 acres. This
pasture design has not changed throughout the 10-year study and
actsasacontrol with afew large pastures. Therefore, when cattle
graze in thiswatershed, not only is grazing time relatively longer
in four pastures, but the rest periods between rotationsisless.

Treatment Watershed — Chumash: The BMPsimplemented in
Chumash watershed fell within four categories of rangeland man-
agement practices: livestock exclusion fencing from streams and
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aternate water supply development (subdividing existing
pastures, installing spring boxes and water troughs),
streambank stabilization (revegetation and gully repair),
road improvement (water bar and culvert installation, and
road abandonment), and grazing management (riparian
pasture development and rest-rotation). Grazing manage-
ment is discussed further below. Each BMP category
contains individual BMPs that were intended to address
the sources of nonpoint source pollution.

In 1993, the Chumash watershed was originally subdi-
vided into only two pastures of 287 and 290 acres. During
BMP implementation in 1995, most of the division of the
two original pasturesinto 14 was completed, primarily with
electricfencing but somewith traditional barbed wirefenc-
ing. In 1996 and subsequent years, cattle have been rotated
through the 14 pasturesin the Chumash watershed ranging
in size from 15 to 130 acres, with most of the pastures be-
tween 25 and 68 acres. Two of the 14 pastures were
established as riparian pastures that were only grazed one
tothreedaysper year and only during thedry season. Inthe
Chumash watershed, cattle spent less time in any single
pasture, providing more rest for each pasture.

Event-Based Climate, Streamflow, and Water
Quality Data

Water quality and streamflow weremonitored from 1993
to 2001 with instrumented gauging stationsinstalled at the
outlet of each paired watershed. Gauging stationswerein-
stalled at a location in each stream channel to allow
collection of comparable and representative continuous
streamflow and water quality samples. Climate data were
measured at a centrally-located weather station represen-
tative of average conditionsfor the paired watersheds.

Event-based water sampleswere collected every 30 min-
utes by Sigmaautomated samplers during storm eventsthat
generated sufficient runoff to submerge the instream sam-
pling intakes. Paired event-based water quality samples
from Chumash Creek and Wealters Creek watersheds were
analyzed for turbidity, eectrical conductivity, and suspended
sediment concentration following USEPA procedures.

As stated previously, BMPs were implemented 1995-
1997, with pre-BM P monitoring 1993-1995, and post-BM P
monitoring 1997-2001. Examination of paired hydrographs
during and after BMPimplementation revealed interesting
trends (see Figure 4). In the period of 1995 through 1998,
the timing of peak flow in Walters and Chumash was ap-
proximately equal. Beginning early in 1999, peak flow of
Chumash lagged behind that of Walters, by 30 minutesto 1
hour. Thiswasmost noticeable early in each post-BM Pwet-
weather season (November-April). This may have been
attributed to increased infiltration and possibly to alesser
extent, plant interception.
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Pre-BMP Period:

Streamflow, Walters and Chumash
Creeks, January 1995
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Post-BMP Period:

Streamflow, Walters and Chumash
Creeks, February 2000
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Figure 4: Streamflow at Walters (Wflow) and Chumash (Cflow) for
two selected storms pre-BMP and post-BMP. Note lag in timing of
peak flow for Chumash after BMPs were implemented.

As of the 2000-01 wet-weather season, the complete data
set contained 82 events that included paired data on turbidity,
and 80 events that included paired data on sediment. Signifi-
cant declinesin turbidity (Figure 5) and sediment (Figure6) in
Chumash Creek werefound, asaresult of implementing BMPs.
Improvements have leveled off, or plateaued, beginning with
the 1999-2000 sampling season. One hypothesisisthat the pla-
teau occurred because of the rapid col onization of vegetationin
thechannel and thishas maximized the benefit in reducing chan-
nel scour and suspended sediment export, and slow-growing
vegetation (such as sycamores and oaks) has not yet reached a
stage of maturity where it is having a quantifiable affect on
water quality.

Even-interval Streamflow and Water Quality Data

In addition to event-based sampling, even-interval water
quality sampling began on Chumash and Walters Creeksin 1993
and was conducted for twenty weeks during winter and spring
each year through 2001. Water quality parameters including
pH, conductivity, dissolved oxygen, and water temperaturewere
measured year-round using ahand held multi-functioning wa
ter quality meter. Grab sampleswere al so taken year-round for
total and fecal coliform bacteria, nitrate and phosphate, and
were sent to the Regional Board contract |aboratory for analy-
sis. Suspended sediment samplesweretaken during the winter
months and analyzed at the CPSU laboratory.

Difference Turbidity
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Figure 5: Annual mean difference between Chumash and Walters
turbidity values. Increase in trend line indicates improvement of
turbidity at Chumash over time. Each data point represents a storm.
Each vertical group represents a water year (storm events Nov-May).
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Figure 6: Annual mean difference between Chumash and Walters
suspended sediment values. Increase in trend line indicates
improvement of suspended sediment at Chumash over time. Each
data point represents a storm. Each vertical group represents a
water year (storm events Nov-May).

Results of even-interval water quality monitoring were
mixed. Therangeland BMPs significantly lowered water tem-
peratures at Chumash Creek, when compared to Walters Creek
(seeFigure 7). No significant change was detected in the num-
ber of fecal coliform bacteria exceeding the threshold over the
study period. This is possibly due to grazing in the upper
Chumash watershed or an increase in birds and wildlife. Ni-
trate exceeded the threshold value (0.7 mg/L) more often at
Chumash Creek following BM Pimplementation when compared
to Walters Creek. We hypothesi zed that thiswas dueto riparian
vegetative growth (and associated decomposition of organic
material) at Chumash Creek. Dissolved oxygen concentrations
significantly decreased at Chumash Creek. Thereductionisseen
asadefiniteimprovement, aslevel s post-BMPimplementation
became closer to water quality objectives (<7.0 mg/l), and be-
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Figure 7: Water temperature improvements at Chumash
(treatment) watershed after BMP implementation.

camel ess super-saturated (>10.0 mg/l) (see Figure 8). It should
also be noted that dissolved oxygen levels at Chumash Creek
as aresult of BMP implementation are now more stable with
less diurnal fluctuation, and are more typical of other healthy
creeksin the Morro Bay watershed.
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Figure 8: Selected Winter Dissolved Oxygen values pre- and post-
BMP.

Even-interval turbidity samples also exceeded threshold
values (7 NTUs) more often at Chumash Creek than at Walters
Creek post-BMP. Theincreasein turbidity during low flow pe-
riods may possibly be related to an improvement in overall
habitat quality and the increased plant growth and decay asso-
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ciated with the dynamically changing riparian plant commu-
nity. Most suspended sediment is transported during storm
events, and asdiscussed previoudly, turbidity levelsin the event-
based samples at Chumash during storm events decreased as a
result of BMPs.

Rangeland Vegetation

Vegetative monitoring was conducted to document changes
in plant composition and biomass. With covariables, very few
differences were significant, primarily due to the low number
of observations. In spite of the lack of statistical significance,
the visual impact of Chumash post-BM P implementation, and
especially when compared to Walters, is visualy striking (see
Figure 9). Stream channels in Chumash are revegetating with
herbaceous plants and willows on the channel bottoms, and her-
baceous and a variety of woody plants on banks. Cattle trails
and slump scars along the streambanks are revegetating. On
rangeland upland areas in the Chumash Creek watershed, de-
creasesin bare ground have been documented and are visually
evident, even though these improvementswere not statistically
significant.

STREAM TRANSECT, SW4. SPRING 2001.

2201 r »
Walters Creek

POST-BMP STREAM TRANSECT, SC4. SPRING 2001.

Chumash Creek

Figure 9: Chumash (treatment ) watershed riparian vegetation
compared to Walters (control) post-BMP.
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Stream Channel Stability Evaluations

Stream channels showed only minor alterations during the
monitoring period, including bank erosion, and channel bottom
agradation and degradation. Average Pfankuch ratings (mea-
sure of channel stability) for Chumash Creek decreased
somewhat post-BMP, suggesting that BM Ps have been effec-
tiveinimproving stream stability. However, theimprovements
were not statistically significant.

Forage Quality

During the sixth year of monitoring, it was noted that the
BMPsimplemented in the Chumash Creek watershed seem to
have resulted in an increase in residual vegetation that is har-
vested by cattle during the dry season. Supplemental feed costs
decreased over time, and we hypothesi zed that the grazing prac-
ticesin the Chumash Creek watershed may have contributed to
the increase in vegetation and decrease in supplemental feed
costs. In 1999 during the post-BM P eva uation period, Cal Poly
added a component to the study to evaluate the quality of the
nutritional valuethat is contained within the foragein order to
determine whether thereisanet increase in total nutrients due
to theimplementation of the BMPs. M easures of forage quality
differed by season, but significant differences were not found
between the treatment and the control over-time. If nutrient con-
tents were affected by implementation of BMPs (specifically
grazing practices), they would have been detected by the end of
thetrial. Since differenceswere not detected inthelast 3 years,
the decision was made to not continue testing earlier samples.
Further, it wasfelt that since aprimary plant component (fiber)
was not affected by implementation of BMPs, differences in
crude protein werevery unlikely.

Dairy Creek BMP Evaluation Project

Dairy Creek, atributary to Chorro Creek, runs through El
Chorro Regiona Park and isthe site of acattle exclusion project.
The land was grazed for many years without creek corridor
protection, and in many areas the riparian vegetation was se-
verely damaged (see Figure 10). Natural Resources
Conservation Service partnered with San Luis Obispo County
Parks Department and the Guidetti Family, the historical own-
ers of the Dairy Creek Ranch. BMP implementation included
fencing amile-long riparian corridor through the park and reveg-
etation of the floodplain. Improvements to the lower mile of
creek were completed during the summer of 1994, with the re-
maining upper half-mile of creek fenced during the summer of
1995.

Even-interval monitoring occurred before and after BMPs
wereimplemented at three sites. Two siteswerelocated on Dairy
Creek upstream and downstream of the BMPs, and one sitewas
located at a paired station on an adjacent creek (Pennington
Creek). Weekly monitoring was conducted for twenty weeks
during each wet-weather season and biweekly monitoring was
conducted year-round from 1993 to 2001. BM Ps significantly

Figure 10: Dairy Creek cattle access to stream prior to cattle
exclusion.

decreased water temperature and increased dissolved oxygen.
Stahilized, less variable levels of dissolved oxygen were also
reported. BMPsdid not significantly changefecal coliform bac-
teria, nitrate, ortho-phosphate, and turbidity.

Chorro Creek BMP Evaluation Project

Chorro Creek Dam (CHD) and Chorro Valley Culvert (CVC)
are the upper and lower sampling stations of atotal cattle ex-
clusion area on the Camp San Luis Military Reservation.
Fencing was installed along the riparian corridor of upper
Chorro Creek in 1994. This pair of sampling stations was es-
tablished to examine changes in water quality as the stream
moves through the cattle exclusion area.

Water temperature significantly decreased and dissolved
oxygen significantly increased asaresult of BMPimplementa-
tion at CVC, the treatment site, when compared to CHD, the
control site. Stabilized, lessvariablelevel s of dissolved oxygen
werealso reported. In addition, fecal coliform hassignificantly
decreased at CVC, as a result of BMP implementation. The
significant reduction in fecal coliform at this BMP evaluation
project is most likely due to the fact that there is no cattle
access to the creek via water gaps or riparian pasture, unlike
the other Morro Bay watershed projects discussed here.

Overall Morro Bay NMP Conclusions

Significant changes have been detected dueto BMPimple-
mentation at Chumash Creek, particularly reductions in
suspended sediment and turbidity during storm eventsand im-
provements in water temperature and dissolved oxygen
year-round. The cattle herd used in the project grazed both the
paired watershedsincluded in the study aswell asan additional
watershed (Pennington Creek) not part of the study. The Cal
Poly ranches have higher percentage rest than typical working

Continued on p. 9
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ranches. If implementing BMPsimproved water quality under
these grazing conditions, then one would expect possibly even
greater improvementsinwater quality fromimplementing BMPs
in other, moretraditional ranches.

Decreased water temperatures and increased levels of dis-
solved oxygen were found at Dairy and Chorro Creeks as a
result of implementing rangeland BMPs. Stabilized, less vari-
ablelevelsof dissolved oxygen wereal so reported. Additionally,
decreases in fecal coliform were found along Chorro Creek
where cattle weretotally excluded from the channel or riparian
zone and given an alternate watering source. Riparian vegeta-
tive improvements are apparent at all sites where BMPs have
beenimplemented.

Data from the Morro Bay NMP have assisted Total Maxi-
mum Daily Load (TMDL) development and nonpoint source
pollution control implementation in the watershed. The project
provided baseline valuesto establish the framework for alocal
volunteer monitoring program and aregionally-scaled ambient
monitoring program. Efforts to evaluate long-term effects of
BM Pimplementation on Californiarangel ands and water qual -
ity continuein the Morro Bay watershed.

For More Information:

Katie McNeill

Central Coast Regiona Water Quality Control Board

895 Aerovista Place, Suite 101, San Luis Obispo, CA 93401
phone: (805)549-3336; fax: (805)549-0397

e-mail: kmcnelll @rb3.swrch.ca.gov

The Fina Report isavailablein hardcopy or on line at http://
www.swr cb.ca.gov/rwqcb3/WM /M orroBay/index.htm

Conference ReEor’r

The 11" National Nonpoint Source Monitoring Workshop
was held on September 8-11, 2003, in Dearborn, Michigan. Its
focuswas on monitoring and modeling the urban environment.
Over 100 participants gathered to share information on best
management practices in improving water quality, effective
monitoring techniques, and statistical analysisof watershed data.
Progress made and lessons learned from Section 319 National
Nonpoint Source Monitoring Program projects, aswell as other
nonpoint source control watershed projects, were highlighted.

The workshop included a pre-conference boat tour on the
Detroit River to view local industry and learn about theregion’'s
stormwater and wastewater management programs; workshops
on Better Ste Design and Srategies for Performing Water-
shed Assessmentsin Urban Environments; and ahalf-day field
trip. Conference session topics included low impact develop-
ment (L1D) approaches, urban stormwater and agricultural best
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management practices, stream buffers, urban stream restora-
tion, and publicinformation and education. Thefield tour visited
therestoration-in-progress of an oxbow and adjacent floodplain
reconnected to the Rouge River, restoration of the previously
PCB-contaminated Newburgh Lake, and the tour highlight —
the Ford Motor Company Rouge River Plant green roof. The
roof, located on top of the Dearborn Truck Plant wherethe new
F150 will be produced, is10.4 acresin size, making it thelarg-
est green roof in the world. The company claims it lowers
temperatures inside the truck plant by 10 degrees, absorbs up
to 4 million gallons of rainwater per year, and improves air
quality by converting CO, to 0,. The green roof is a Zerofloor
design, developed in Germany, and contains several layers—
the perennial ground cover sedum, a soil layer, fleece, adrain-
age layer, and awaterproof layer. Native and migratory birds
are frequent visitors to the roof. As Ford Motor Company has
recently committed to environmentally sustai nable operations,
other recent water quality features at the Rouge River Plant
include phytoremediation, wetland restoration, and green space
for stormwater management and wildlife corridors. The Plant
is aso the future site of the largest pervious pavement in the
world.

Thanks to Ralph Resnick with the Nonpoint Source Unit,
Waeter Division, M| Dept. of Environmental Quality, for chair-
ing the conference planning committee and for organizing such
aninformative and enjoyable workshop. Thanksalso to Tammy
Taylor with Conservation Technology Information Center
(CTIC), workshop sponsors, hosts, and the rest of the planning
committee. Next year’ sworkshop will take placein Ocean City,
Maryland, on September 26-30, 2004. Stay tuned for the Call
for Papers announcement, which will bein the February issue
of NWQEP NOTES and also on our website: http://
www.ncsu.edu/water quality

Section 319 NMP project personnel at the Ford Motor Company
Rouge River Plant restored wetland, Dearborn, Michigan.
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Information

NCSU Water Quality Group Adds Staff

Kris Bass

TheNCSU Water Quality Group welcomesKrisBass! Kris
joined the Group in June 2003 as an Extension Associ ate after
working in consulting for the past three years. In his current
position, Kris provides engineering and design support for stream
and wetland restoration, stormwater, and other water quality
projects. Krisreceived hisB.S. and M.S. degreesin Biological
& Agricultural Engineering (M.S. with minor in soil science)
at North Carolina State University (NCSU) in 1997 and 2000,
respectively.

Mike Burchell

Mike joined the NCSU Water Quality Group as an Exten-
sion Assistant Professor in May 2003. His research includes
wetland restoration, constructed wetl ands for water/stormwater
treatment, stream restoration, and riparian buffers. Mike re-
ceived hisPh.D. in 2003 from NCSU Biological and Agricultural
Engineering department, where he studi ed subsurface drainage
and constructed wetland design techniques to reduce nitrogen
lossesfrom agricultural fields. From 1993-1996, Mikeworked
withtheU.S. Army Corpsof Engineers—Engineering Research
and Development Center (formally the Waterways Experiment
Station) in the Environmental Engineering Laboratory. While
there, he completed aM.S. degreein Civil/Environmental En-
gineering at the University of Mississippi. Mike received his
B.S.inBiologica Sciencesin 1992 alsofrom NCSU. Welcome
Mikel

NWQEP NOTES On-Line

Subscribeto the new email list servicefor the NCSU Water
Quality Group newsletter, NQWEP NOTES. Thisemail list ser-
vice is open to water quality professionals from government
agencies, consulting firms, citizen groups, and academic insti-
tutions with interest in nonpoint source pollution control
programs, projects, and technology development. If you cur-
rently receive a hardcopy of the newdletter and would like to
switch to reading an electronic version, you may subscribe to
the list service to receive an email announcing that the next
issue of NWQEP NOTESis available to view on the web.

To subscribe or unsubscribe to the list: Send e-mail to:
mj 2@lists.ncsu.edu (leavethe Subject field blank). Inthe body
of the email, type: subscribe nwgep_notes or unsubscribe
nwgep_notes

Contact Cathy Smith at cathy scache@ncsu.edu if more
informationisneeded.

10

Office of Water Surveys
State Nutrient Standards

EPA has announced the results of its survey of nutrient
standards adopted by states, tribes and territories. Every state
has narrative standards that protect the waters from condi-
tions that might indicate nutrient problems, and some states
have nutrient standards that specifically recognize eutrophica-
tion (afrequent result of nutrient overenrichment) asaproblem.
Numeric criteria for turbidity is the most common nutrient
parameter, and the next most common is total phosphorus in
lakes and rivers. You can download the complete document
from the Internet at www.epa.gov/water science/criteria/nu-
trient/statesummary.htm.

New LID Materials Available

The LID Center, Inc. has recently completed two Assis-
tance Agreements funded by USEPA Office of Wetlands,
Oceans, and Watersheds Assessments and Watershed Protec-
tion Division.

The first is an interactive web tool of LID projects for
gradesK-12. It containsinformation and projectsfor students,
teachers, and community groups. The second isaLID primer
for transportation planners and engineers. It contains infor-
mation on planning, design, construction, and maintenance
issues. This program has been developed using the National
Highway Institute training format.

The projects can befound at www.lowimpactdevelopment.
or g under the section EPA Assistance Agreements.

USDA Releases First Annual National
Resources Inventory

The U.S. Department of Agriculture’s Natural Resources
Conservation Service (NRCS) releases results from its new
annual National Resources Inventory (NRI). The NRI provides
comprehensive and statistically reliableinformation on various
natural resource conditions and trends on nonfederal lands.
Results from the 2001 Annual NRI on cropland soil erosion
show:

e Conservation efforts have reduced soil erosion
substantially, from 3.1 billion tons per year in 1982 to
1.8 billion tons per year in 2001.

e Between 1982 and 2001, sheet and rill erosion (the
removal of layers of soil from the land surface by the
action of rainfall and runoff) dropped from 4.0 tons per
acre per year to 2.7 tons per acre per year. Wind erosion
dropped from 3.3 tons per acre per year to 2.1 tons per
acre per year during the same period.



Additional resultsand information on the 2001 Annual NRI
are available on the Web at: www.nr cs.usda.gov/news. Infor-
mation on previous NRIsisavailable at: www.nrcs.usda.gov/
technical/NRI.

Mee’rings

Call For Papers

STORMWATER: Emerging Issuesfor Local Commu-
nities, 2004 Southeast Regional Conference: April 19-21,
2004, Raleigh, North Carolina. The conference objectiveis
to provide opportunities for local governments and watershed
organizations to learn about new programs and technologies
addressing stormwater quality. The focus will be on sharing
ideas for implementing successful local programs to meet re-
guirements of EPA’s NPDES Phase |l Stormwater Program.
Theevent will include preconference workshops on Stormwater
BMPs, Low Impact Development, Educational Programs, and
Monitoring.

Categoriesof interest include:

e Stormwater Pollutantsand |mpacts

e Stormwater Regulations

e Financing Loca Stormwater Programs
e  Urban Stream Assessment

e  Stormwater Management

e  Structura Treatment Practices

o lllicit Discharge Detection and Removal
e Good Housekeeping

e Construction BMPs

e Educating Homeowners

e Educating Officials

e InvolvingthePublic

e Other

Website: www.soil.ncsu.edu/swetc/stor mwater conf/
main.htm. Contact Dr. Bill Hunt at bill_hunt@ncsu.edu. Ab-
stracts due January 8, 2004.

Production of NWQEP NOTES is funded through U.S.
Environmental Protection Agency (EPA) Grant No.
X825012. 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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Soil and Water Conservation Society 2004 Annual Con-
ference: July 24-28, 2004, S. Paul, MN. Abstracts due
December 12, 2003. Contact Nancy Herselius, SWCS meet-
ings coordinator. Tel: 515-289-2331, ext. 17; Email:
nancy.herselius@swcs.org; Website:www.swcs.org/
t_what_callforpapers04.htm.

7th International Conference on Precision Agriculture
and Other Precision Resources Management: July 25-
28, 2004, Minneapolis, MN. Abstracts due December 14,
2003. Website http://www.precision.agri.umn.edu/Conference/

SormCon 2004, the North American Surface Water Qual-
ity Conference & Exposition: July 26-29, 2004, Palm Desert,
CA. Abstracts due December 12, 2003. Website: www.
StormCon.com.

Meeting Announcements — 2004

February

Inter national Erosion Control Association 35" Annual Con-
ference & Expo: February 16-20, 2004, Philadelphia, PA.
Contact IECA at Tel: 970-879-3010; Email: ecinfo@ieca.org;
Website: www.ieca.org

March

National Agricultural Environmental M anagement Systems
Forum: March 3-4, 2004, Arlington, VA. Tel: 608-265-2772;
Website: http://www.uwex.edW/AgEM S/

Erosion and Sediment Control Solutionsfor the Southeast:
|ECA Southeast Chapter Conference: March 17-19, 2004,
Charlotte, NC. Contact Kathryn Murray at 919-515-7154.
Web site: http://www.soil.ncsu.edu/swetc/ieca/lmain.htm

May

4" National Monitoring Conference: Building and Sustain-
ing Successful Monitoring Programs. May 17-20, 2004,
Chattanooga, TN. Contact the conference coordinator at
nwgmc2004@tetratech-ffx.com or 410-356-8993. Web site:
WWwW.nwgmc.org

September

Second National Conference on Coastal and Estuarine
Habitat Restoration: September 12-15, 2004, Seattle, WA.
Contact Nicole Maylett at nmaylett@estuaries.org; Web site:
http://www.estuaries.org/2ndnati onal conference.php

12th National Nonpoint SourceM onitoring Workshop: Sep-
tember 26-30, 2004, Ocean City, M D. Contact Tammy Taylor
at 765-494-1814 or taylor@ctic.purdue.edu
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NC STATE UNIVERSITY

Campus Box 7637

Fax: (919) 515-7448

NCSU Water Quality Group

North Carolina State University
Raleigh, NC 27695-7637
Telephone: (919) 5615-3723

Web Site: http://www.ncsu.edu/waterquality/

Personnel
Jean Spooner
Robert O. Evans
Kristopher Bass
David Bidelspach
Michael R. Burchell Il
Jon Calabria
Daniel Clinton

Barbara A. Doll Laura A. Lombardo
Garry L. Grabow Catherine S. Smith
Karen R. Hall Dani E. Wise

Frank J. Humenik

William F. Hunt

Gregory L. Jennings
Daniel E. Line



