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EXECUTIVE SUMMARY

L ow-volume roads constructed in regions susceptible to freezing and thawing periods are often at risk of load-
related damage during the spring-thaw period. The reduced support capacity during the thawing period isa
result of excess melt water that becomes trapped above the underlying frozen layers. Many agencies place

spring load restrictions (SLR) during the thaw period to reduce unnecessary damage to the roadways.

The period of spring load restrictions (SLR) set forth by the Minnesota Department of Transportation
(M/DQT) is effective for flexible pavements, however, county and city engineers believe this duration is not
sufficient for aggregate-surfaced roads. These engineers, through experience, have found that a large number of
aggregate-surfaced roads typically require additional time beyond that of flexible pavements to recover (i.e,
recovery time often exceeds the typical eight weeks of SLR to gain adequate strength for supporting unrestricted
loads). Consequently, an investigation was performed to improve local agencies ability to evaluate the duration
of SLR on aggregate-surfaced roadways.

The principal phase of this research program involved seasonal measurements of in situ shear strengths,
measured using the DCP, on various Minnesota, aggregate-surfaced county routes. Strong efforts were madeto
select roadway sections representing different frost zones and performance characteristics. The following
evaluation sequence (totaling 18 test dates per year), for the weakening/recovery periods of 2000, 2001 and
2002, was followed to verify whether these types of roadways take more than the typical eight weeks for
Minnesota flexible pavements to gain adequate strength for supporting unrestricted load limits:

testing one time per week during the typical eight weeks of SLR,

testing one time per week during an additional four weeks after SLR are removed and

basdine testing on three separate dates during both the summer and fall seasons (totaling six testing

dates) for use as “full strength recovered”’ data points.

The DCP seasonal data was reduced to characterize changes in load carrying capacity, over time, for each test
section. Thesetrends (i.e., percent strength recovery) were then adjusted to reflect the incremental changes in
strength, with respect to thetime, since the start of SLR. Theresulting values were used to determine the
average length of time for aggregate-surfaced roads to recover their normal strength values (100 percent full

strength recovery).

The second phase of the proposed research program involved the evaluation of available falling weight
deflectometer (FWD) data and in situ temperature measurements, in the base and subgrade layers, for the
aggregate-surfaced road sections present at the Mn/ROAD site between 1993 and 1996. This information was



intended to be used for further validation of seasonal trends found in the statewide DCP testing from phase one
of thisresearch program. However, the first component of this task was not completed due to a minimal number

of FWD seasonal measurements taken, thereby, preventing adequate characterization of strength recovery.

The second component, evaluation of in situ temperature measurements in the base and subgrade layers for the
aggregate-surfaced road sections present at Mn/ROAD, indicated a unique freeze/thaw pattern for the aggregate-
surfaced sections compared to that of flexible pavements. The aggregate-surfaced sections froze at any given
depth earlier than the flexible sections. Whilethe top 12 inches thawed at nearly the same rate as the flexible
pavement sections; however, the timeto thaw for the aggregate-surfaced sections, increased with increasing
depthin lieu of the flexible pavement sections. On average, the aggregate-surfaced sections required an
additional 9 to 30 days to recover with increasing depth. Consequently, this extends the thawing period, for
aggregate-surfaced road sections, by an average of 11 to 35 days (1.5 to 5 weeks) beyond that measured for the
flexible pavement sections. Please note that this work was completed under reference (4). Analyses of the
backcalculated moduli indicated several consistent trends between the type of base material, deflection
parameters and the material recovery rate. It was determined that it typically takes eight weeks for aflexible
pavement base layer to recover from the spring-thaw in Minnesota. This was further confirmed through the
analysis of historical placement and removal dates of SLR in Minnesota. (Please seereference (1) for additional
details).

During this investigation, the aggregate base and subgrade layers were characterized to assist with determining
why some roadways exhibited a rdatively poor performance during the spring-thaw period, while others werein
relatively good condition. Smaller grained soil particles, such as silts and clays, play an important role in the
determination of soil properties such as: behavior of soilsin relation to changing moisture conditions, strength
properties, swelling or shrinkage, permeability of the soil, frost heave potential, etc. Thefollowing tests were
completed to characterize the frost susceptibility, strength properties and thickness of the soil layers at each test

site moisture content, flight auger borings, gradations and hydrometer, proctor, Atterberg Limits and R-value.

Thefollowing two methods were used to characterize changes in load carrying capacity over timefor each test
section:

Area Under the DCP penetration index (DPI) Profile (AUDP) and

Damage as reflected through predicted rutting depths.
In general, the two independent methods yielded similar strength recovery results differentiated by
approximately one week; where the percent strength recovery, with respect to time since the start of SLR for
rutting depth predictions, required one additional week to achieve given recovery levels compared to that
obtained using results estimated with the normalized AUDP (NAUDP). Consequently, NAUDP and RD values
indicated an average of 9 and 10 weeks, after the start of SLR, to reach full load carrying capacity, respectively.



At a 95 percent confidence level, aggregate-surfaced roads typically require between 0.5t0 2.0and 1.5t0 3
additional weeks to reach full load carrying capacity using the NAUDP and RD methodol ogies, respectively.
Additionally, this investigation found that these roadways are typically 60 to 90 and 50 to 70 percent of their
normal strength values, using the NAUDP and RD methodol ogies, when SLR are removed from flexible
pavements and unrestricted loads are allowed, respectively. Peak strength loss, on average, occurred 5 weeks
after the start of SLR for both methods (between 4.5 and 5.5 weeks at a 95 percent confidence level). Please
note that these results (i.e., an extended recovery period between 1 to 2 weeks) are supported by the trends
measured at the Mn/ROAD site.

Multivariate linear regression modeling was performed for development of a spring load restriction removal
model. Careful consideration was taken when determining which variables to include in the modeling to ensure
that the final model could be implemented. Duration, calculated as the time (since SLR start) required to attain
given strength recovery levels, was chosen as the variable to indicate when SLR can potentially be removed.
Thefollowing variables were selected as predictors to determine the duration, since SLR start, required to
achieve given strength recovery levels: percent strength recovery (%REC), cumulative thawing index (CTI),
cumulativefall precipitation (CFP), cumulative spring precipitation (CSP), maximum cumulative freezing index

(CFI), granular base thickness (h), coarse grading number (CGN) and fine grading number (FGN).

Multiple linear regression modeling was generated to reflect three general cases of data availability:

Casel: climatic data available,

Casell: climatic and grading number data available and

Caselll: climatic, grading number and granular base thickness data available
Theregression analyses (using the NAUDP data) indicated a strong correation between duration, calculated as
the time (since spring load restriction start) required to attain given strength recovery levels and climatic and
grading inputs for the above cases. Thefollowing lists the general, summary statistics for these models:

Casel: R Square=0.91, Sigma hat = 0.36, number of cases = 3658

Casell: R Square=0.93, Sigma hat = 0.51, number of cases = 5280

Caselll: R Square= 0.94, Sigma hat = 0.47, number of cases = 5280

As aresult of the research findings of thisinvestigation, it is recommended that Minnesota Statute 169.87
“Seasonal Load Restriction; Route Designation”, subdivision 2 “ Seasonal Load Restriction” be modified to
reflect the additional time required by aggregate-surfaced roads to reach full load carrying capacity. Possible
statute changes are: fixed duration (fixed at 10 weeks), floating ending date (additional two weeks beyond that
set for flexible pavements), floating ending date (based on yearly environmental conditions), or a combination
of these removal methods. Additionally, it is recommended that the AUDP be used in future work, in lieu of
damage quantified using rutting depth, dueto the increased degree of scatter present in the latter method.



CHAPTER 1
INTRODUCTION

11 Background

L ow-volume roads constructed in regions susceptible to freezing and thawing periods are often at risk of
|oad-related damage during the spring-thaw period. The reduced support capacity during the thawing
period is aresult of the excess melt water that becomes trapped above the underlying frozen layers. Many
agencies place spring load restrictions (SLR) during the thaw period to reduce unnecessary damage to the
roadways.

Minnesota has utilized SLR since around 1937. Prior to 1999, load restrictions were placed and removed
based on quantitative information (including, but not limited to, falling weight deflectometer (FWD), frost
tubes and air temperatures) and physical observations made on roadways. In 1999, the Minnesota
Department of Transportation (Mn/DOT) modified the criteria used for the placement of |oad restrictions
and set the duration of load restrictions, for both flexible and aggregate-surfaced roads, to eight weeks for
all frost zones. A weather-based model is used to determine the starting date; where the cumulative
thawing index for afrost zone must exceed 14 degree Celsius-days (25 degree Fahrenheit-days) based on
the three-day forecast, with predicted increases well in excess of 14 degree Celsius-days (25 degree
Fahrenheit-days) (1).

In addition to the above modifications to the placement and removal of load restrictions, the Minnesota
Legislation mandated that Minnesota counties, townships and cities follow Mn/DOT’ s period of spring
SLR unless signs are posted otherwise. The period of SLR set forth by M/DOT is effective for all non-
concrete pavements; however, experience suggests that many aggregate-surfaced roads require additional

timerelative to flexible pavements to recover strength sufficient to carry unrestricted | oads.

12 Resear ch Objective

The abjective of the research described herein was to improve local agencies ability to evaluate the
duration of SLR on aggregate-surfaced roadways. This was accomplished through seasonal
measurements of in situ shear strengths, measured using the dynamic cone penetrometer (DCP), on

various Minnesota county routes.



13 Resear ch Benefits

The Minnesota statute 169.87 “ Seasonal L oad Restriction; Route Designation” will be modified to reflect
the findings of this research study. Theintent is that the resulting modifications to Minnesota statute
169.87 will allow SLR to be maintained on aggregate-surfaced roads for a period of time extended
beyond that of flexible pavements. This extended period will help reduce the number of instances where
unrestricted vehicles are trafficking these roads during the critical period of the thaw weakening and

recovery.



CHAPTER 2
LITERATURE REVIEW

21 Minnesota Spring L oad Restriction Policy

The following sections describe the Minnesota statute for SLR and the methodol ogy required for
determination of spring load restriction starting and ending dates. This information is necessary to better
understand the need for determining the duration of SLR on aggregate-surfaced roads and what policy
modifications are required to allow SLR to be maintained on aggregate-surfaced roads for an extended

period of time over that of flexible pavements.

Please note that a literature search was performed for the spring load restriction policies of other
institutions. This search did not find any institutions to have separate SLR policies for flexible pavements

and aggregate-surfaced roads, and therefore, these policies will not be described heresfter.

2.1.1 Minnesota Statute 169.87
The Minnesota Statute 169.87 “ Seasonal L oad Restriction; Route Designation” is articulated as

follows (2):

Subdivision 1.  Optiona power. (&) Local authorities, with respect to highways under their

jurisdiction, may prohibit the operation of vehicles upon any such highway or impose restrictions
as to the weight of vehicles to be operated upon any such highway, whenever any such highway,
by reason of deterioration, rain, snow, or other climatic conditions, will be serioudy damaged or
destroyed unless the use of vehicles thereon is prohibited or the permissible weights thereof
reduced. (b) Thelocal authority enacting any such prohibition or restriction shall erect or
cause to be erected and maintained signs plainly indicating the prohibition or restriction at
each end of that portion of any highway affected thereby, and the prohibition or restriction
shall not be effective unless and until such signs are erected and maintained. (©
Municipalities, with respect to highways under their jurisdiction, may also, by ordinance, prohibit
the operation of trucks or other commercial vehicles, or may impose limitations as to the weight
thereof, on designated highways, which prohibitions and limitations shall be designated by
appropriate signs placed on such highways. (d) The Commissioner shall likewise have
authority, as hereinabove granted to local authorities, to determine and to impose prohibitions or
restrictions as to the weight of vehicles operated upon any highway under the jurisdiction of the
Commissioner, and such restrictions shall be effective when signs giving notice thereof are erected
upon the highway or portion of any highway affected by such action. (e) When a local

authority petitions the Commissioner to establish a truck route for trave into, through, or out of



the territory under its jurisdiction, the Commissioner shall investigate the matter. If the
Commissioner determines from investigation that the operation of trucks into, through, or out of
the territory involves unusua hazards because of any or all of the following factors; load carried,
type of truck used, or topographic or weather conditions, the Commissioner may, by order,
designate certain highways under the Commissioner's jurisdiction as truck routes into, through, or
out of such territory. When these highways have been marked as truck routes pursuant to the

order, trucks traveling into, through, or out of theterritory shall comply with the order.

Subdivison. 2. Seasonal load redtriction. Except for Portland cement concrete roads,

between the dates set by the Commissioner of Transportation each year, the weight on any
single axle shall not exceed five tons on a county highway, town road, or city street that has
not been restricted as provided in subdivision 1. The gross weight on consecutive axles shall
not exceed the gross weight allowed in sections 169.822 to 169.829 multiplied by a factor of five
divided by nine. Thisreduction shall not apply to the gross vehicle weight.

As presented in the Minnesota 2003 statute, the starting and ending dates set by the Commissioner of

Transportation each year are not differentiated by flexible pavement versus aggregate-surfaced roads, and

therefore, the same SLR period is set for both flexible pavements and aggregate-surfaced roads.

Additionally, the Minnesota counties, cities and townships are mandated to follow Mn/DOT's period of

spring load restrictions unless signs are posted otherwise. Consequently, the posting of signs is necessary

for the extension of SLR prior to or beyond Mn/DOT’ s recommended period.

2.1.2 Mn/DOT’s Technica Memorandum

Soring Load Restriction Starting and Ending Dates

Thefollowing describes Mn/DOT'’ s SLR policy as described in Technical Memorandum
03-02-MRR-01 (3):

1. Thestarting and ending dates of spring load restrictions for each frost zone are preceded by at least

2.

a 3-day advance notice. Advance noticeis available on the Internet (http://mnroad.dot.state.mn.us)

and via recorded messages at (651) 747-2253 or toll free at 1-800-723-6543.
Thestart of the load restriction period is determined for each zone using measured and forecast daily
air temperatures for several cities within each frost zone. The criteria used to determine when the

load restrictions will be placed is when the cumulative thawing index for a zone exceeds 14 C degree-
days (25 F degree-days) based on the 3-day westher forecast, with predicted increases well in excess
of 14 C degree-days (25 F degree-days). Theintent isto use the 3-day advance forecast


http://mnroad.dot.state.mn.us

temperatures to ensure that the postings are on at the beginning of the thaw and at the same time

provide a 3-day notice to the public that the posting period is coming.

A detailed status of the cumulative thawing index with respect to time is presented and updated daily
on the Internet (http://mnroad.dot.state.mn.us), allowing general trendsin daily temperature forecasts

to be seen.

The cumulative thawing index is calculated using the following formula:

CTi=Q ( Daily Thawing Index — 0.5 * Daily Freezing Index ) (Eqn. 2.1)

i=1

T )
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e 2
o+ T 0
Daily Thawing Index = ?ma’“m“m > minimum Treferenceg and

Daily Freezing Index = 0°C-day

+T

minimum
2 - Treference

When & mecinum 2<orc,
e 2

Daily Thawing Index = 0°C-day and
+T

minimum 9

2 2

max imum

Daily Freezing Index = (;:aerref -
e

Where:  CTI = cumulative thawing index calculated over a period from 1 to n days (°C-day),

T maximum = Maximum daily air temperature (°C),
T rminimum = Minimum daily air temperature (°C), and

Treterence = Reference air temperature (see Table 1) (°C).

Please note the following:
A floating reference temperature is used to account for increased solar gain. Asillustrated in table
2.1, thesolar gainis reflected using a freezing temperature depression of 1.5 °C (2.7 °F) during the

first seven days of February; and thereafter, a depression of 0.5 °C (0.9 °F) per week.


http://mnroad.dot.state.mn.us

A refreezefactor of 0.5 is used to account for the partial phase change of water fromaliquid to a

semi-solid during temporary refreeze events.

Table2.1. Referencetemperature used when cal culating the cumulative thawing and freezing index.

Reference Reference
Date* Temperature Temperature

Ch) {9
January 1 — January 31 32 0
February 1 — February 7 29.3 -1.5
February 8 — February 14 28.4 -2
February 15 — February 21 27.5 -2.5
February 22 — February 28 26.6 -3
March 1 —March 7 25.7 -35
March 8 — March 14 24.8 -4
March 15 —March 21 239 -4.5
March 22 —March 28 23 -5
March 29 — April 4 22.1 -55
April 5—April 11 21.2 -6
April 12 — April 18 20.3 -6.5
April 19 — April 25 194 -7
April 26 — May 2 18.5 -7.5
May 3 —May 9 17.6 -8
May 10 —May 16 16.7 -8.5
May 17 —May 23 15.8 -9
May 24 —May 30 14.9 -9.5
June 1 — December 31 32 0

3. Theend of theload restriction period is determined for each zone using the following variables for
several cities within each frost zone: (1) measured and forecast daily air temperatures (cumulative
thawing index), (2) cumulative spring precipitation, (3) accumulated fall precipitation measured
during preceding year, and (4) maximum cumulative freezing index resulting from the preceding
winter freeze period. This approach takes into account the preceding winter freeze and current spring
thaw seasons and therefore, will vary from year to year and during the current monitoring season as

rain events occur.

Under this new policy, the minimum dur ation of spring load restrictions is set at 4 weeks, while the
maximum dur ation will not exceed 8 weeks unless extraordinary conditions exist that require

additional time or route specific signage is posted.

The cumulative thawing index is calculated using equation 2.1 and the cumulative freezing index is

calculated using equation 2.2 as follows:



Where:

cFl=§ ( Daily Freezing Index ) (Eqn. 2.2)

i=1

+T,

Daily Freezing Index = Eer - —madimum___minimum =
e 2

reference
2

Q:

CFI = cumulative freezing index calculated over a period from 1 to n days (°C-day),

Treterence = Reference air temperature (see Table 1) (°C),

T maimem = Maximum daily air temperature (°C), and

T rvinimum = Minimum daily air temperature (°C).

Seasonal Load Limit Zone Boundary Descriptions

As previously described, the starting and ending dates of SLR are set according to Minnesota climatic

zones. The boundaries of these zones are described as follows (seefigure 2.1 for ageneral depiction of

the boundaries):

North Zone

North-Central Zone

Central Zone

South Zone

Extends south from the Canadian border to aline following and including

TH 1 at the North Dakota state line east to TH 89, TH 89 south to US 2, US 2
east to TH 33, TH 33 south through Cloquet to I-35, 1-35 north to the
Carlton/St. Louis county line, and then south on that line to the Wisconsin state
line.

Extends south from the southern limit of the North Zone (TH1—-TH 89 -US 2
—TH 33 -1-35 - Carlton/St. Louis county line— WI stateline) to aline
following and including_ US 10 from the North Dakota state line east to
Motley, TH 210 east to Brainerd, TH 18 east to 1-35, 1-35 south to TH 48, and
then TH 48 east to the Wisconsin state line.

Extends south from the southern limit of the North-Central Zone (US 10 —
TH210-TH 18 —1-35-TH 48 — WI stateline) to aline following and
including_US 12 from the South Dakota state line to the Hennepin county line.
Extends south from the southern limit of the Central Zone (US 12 — Hennepin

county line) to the lowa state line and east to the Metro Zone and then aline



following and including_l-35. This zone includes TH 19 along the southern
border of Scott county.

Metro Zone Minneapolis — St. Paul Twin City Metro Areaincludes the following counties:
Anoka, Carver, Chisago, Dakota, Hennepin, Ramsey, Scott and Washington.
This zone does not include TH 19 along the southern borders of Scott and
Dakota counties.

Southeast Zone Extends south from the southern limit of the Metro Zone along, but not
including, 1-35 to the lowa state line and east to the Wisconsin state line. This
zoneincludes TH 19 along the southern border of Dakota county.

North Zone
North-Central Zone
Central Zone

Metro Zone

Southeast Zone

Figure 2.1. Minnesota map illustrating general zone boundary locations.

2.2 Past Mn/ROAD Freezing/Thawing Propagation Analyses

The following sections summarize past analyses performed using the Minnesota Road Research Facility
(Mn/ROAD) data with respect to freeze-thaw propagation on both flexible and aggregate-surfaced road
test sections.



2.2.1 Evauation of Aggregate Sections at Mn/ROAD (4)
Sudy Objectives and Test Program

The primary objective of this study was to communicate the results of an evaluation of four, common,

locally available, surfacing aggregates at the Minnesota Road Research Facility (Mn/ROAD). One phase
of this program involved the investigation of the freeze/thaw progression in the aggregate-surfaced
sections at MW/ROAD. Thisinvolved the analysis of frost data collected from resistivity probes and
watermark blocks during the period of 1993 — 1996. These sensors were installed during initial
construction at 30.5 to 244 cm (12 to 96 inches) bel ow the roadway surface.

Results and Conclusions

Analyses of the environmental data from the sections indicated a unique freeze/thaw pattern for the
aggregate-surfaced sections compared to that of flexible pavements. Table 2.2 presents the average
freezefthaw progression of the aggregate-surfaced sections compared to that of the flexible pavement
sections. As presented in the table, the aggregate-surfaced sections froze at any given depth earlier than
the flexible sections. Whilethetop 12 inches thawed at nearly the same rate as the flexible pavement
sections; however, the time to thaw for the aggregate-surfaced sections, increased with increasing depth in
lieu of the flexible pavement sections. On average, the aggregate-surfaced sections required an additional
9 to 30 days to recover with increasing depth. Consequently, this extends the thawing period, for
aggregate-sur faced road sections, by an average of 11 to 35 days (1.5 to 5 weeks) beyond that

measured for the flexible pavement sections.

Table2.2. Average freeze/thaw progression of aggregate-surfaced versus flexible pavement sections (4).

Avg. No. Days Avg. No. Days Avag.
Aggregate Sections | Aggregate Sections Extended
Froze Prior to Thawed after Frozen Period
Flexible Sections Flexible Sections (Days)

Depth Benesth
Surface,
cm (in)

305 (12)

45.7 (18)
61 (24)
91.4 (36)
121.9 (48)
152.4 (60)

2.2.2  Improved SLR Guiddines Using Mechanistic Analysis (1)
Sudy Objectives and Test Program

The primary objectives of this study wereto: develop improved predictive equations for determining

when to start and end SLR, investigate changes in pavement strength in relation to freeze-thaw events and



compare granular base strength-recovery characteristics and performance. Therate of strength recovery
of the base layer materials at MIWROAD were investigated using backcalculated moduli from FWD
deflection data, along with historical placement and removal SLR dates. The resulting information was

used to determine the ending date of SLR (i.e., average recovery time for flexible pavements).

Results and Conclusions

Analyses of the backcalculated moduli indicated several consistent trends between the type of base
material, deflection parameters and the material recovery rate. It was determined that it typically takes
eight weeks for aflexible pavement base layer to recover from the spring-thaw in Minnesota. This
was further confirmed through the analysis of historical placement and removal dates of SLR in
Minnesota. Table 2.3 summarizes the average and standard deviation of SLR starting/ending dates and
length for given frost zone boundaries during the analyses period of 1986 through 1996. Please note, as

presented in section 2.1.2, the frost zone boundaries have been modified since this study was documented.

Table 2.3. Average SLR placement and removal dates in Minnesota (1986 — 1996) (1).

SLR Period, days
Avg. | Std. Dev.

2.3 Restricted Road Miles

Table 2.4 presents the distribution of flexible and aggregate-surfaced roadways in the county, municipal
and township systems, as collected by the M/DOT State Aid Officein 2003. Asindicated,
approximately 34 and 96 percent of the aggregate-surface road network are subjected to SLR by the
county and township systems, respectively. (The municipal system does not contain aggregate-surfaced
roads.) Consequently, the placement and removal of SLR has alarge impact on the county and township

networks and it is important to better define the weakening and recovery periods for these roadways.
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Table 2.4. Distribution of county, municipal and township flexible and aggregate-surfaced roadways.

Road Designation

County State Aid Highway (CSAH)

Posted Axle Limits, tonnes (tons)

Surfacing
Type

9.1(10)

8.2 (9)

6.4(7)

4.5 (5)

Aggregate

236,011

0

150,378

Roadway L ength (meters)

4,674,373

248,226

County State Aid Highway (CSAH)

Flexible

1,932,298

12,273,322

11,497,217

1,241,935

573,347

Aggregate

0

99,941

151,858

9,954,377

905,871

Flexible

35,325

1,100,425

1,747,963

1,290,007

142,669

Flexible

0

0

0

0

0

Flexible

170,559

254,020

233,179

11,265

Aggregate

0

0

47,087,553

1,089,530

Please note that the data presented in table 2.4 is currently not summarized in final report format and there

are no future plans to do so by the Minnesota Department of Transportation State Aid Office. Therefore,

Flexible

this information cannot be referenced.

11

146,226

1,054,800

862,933




CHAPTER 3
EVALUATION PROGRAM

31 General Description of Test Program
The principal phase of the research program involved seasonal measurements of in situ shear strengths,
measured using the DCP, on various Minnesota, aggregate-surfaced county routes. Strong efforts were
made to select roadway sections representing different frost zones and performance characteristics. The
following evaluation sequence (totaling 18 test dates per year), for the weakening/recovery periods of
2000, 2001 and 2002, was followed to verify whether these types of roadways take more than the typical
eight weeks for Minnesota flexible pavements to gain adequate strength for supporting unrestricted load
limits:

testing one time per week during the typical eight weeks of SLR,

testing one time per week during an additional four weeks after SLR are removed and

basdine testing on three separate dates during both the summer and fall seasons (totaling six

testing dates) for use as“ strength recovered” data points.

The DCP seasonal data was reduced to characterize changes in load carrying capacity, over time, for each
test section. Thesetrends (i.e., percent strength recovery) were then adjusted to reflect the incremental
changes in strength, with respect to thetime, sincethe start of SLR. The resulting values were used to
determine the average length of time for aggregate-surfaced roads to recover their normal strength values

(100 percent full strength recovery).

The second phase of the proposed research program involved the evaluation of available falling weight
deflectometer (FWD) data and in situ temperature measurements, in the base and subgrade layers, for the
aggregate-surfaced road sections present at the Mn/ROAD site between 1993 and 1996. This information
was intended to be used to further validate the seasonal trends found in the statewide DCP testing for
phase one of this research program. However, the first component of this task was not completed dueto a
minimal number of FWD seasonal measurements taken, thereby, preventing adequate characterization of
strength recovery. Evaluation of in situ temperature measurements in the base and subgrade layers was
previously performed under the investigation “ Evaluation of Aggregate Sections at MI/ROAD” (4) as

previously summarized in section 2.2.1.
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3.2 Project Selection

Strong efforts were made to select roadway sections representing different frost zones and performance

characteristics. Thefollowing criteria were also taken into consideration:
Two aggregate-surfaced roads to be tested from each participating county.
At least two different aggregate types (i.e., gravel surface versus crushed limestone or other type
of crushed stone).
Roadways must contain a fine-grained, frost-susceptible subgrade material such asaclay or silt to
help insure that the most critical routes (i.e., routes that would typically have a longer spring-thaw
recovery) wereincluded in this study.
Accumulated daily heavy commercial truck traffic.
Roadways must be constructed with adequate drainage to ensure that any distresses produced
during the testing period are due solely to weakening during the spring-thaw period and not due
to weakening resulting from poor drainage. (At a minimum, the study projects must be
constructed with a 3:1 ditch slope and the water table and ditch must be 1.5m [5 ft] or more below
the roadway crown.)
Relative performance condition of one existing roadway section must be “poor” during the
spring-thaw period and the other section must exhibit “good” performance during this period.
Aggregate-surfaced roads that are considered “poor” performing typically manifest a high-
severity level of distresses such asrutting, washboarding or potholes during the spring-thaw
period. Aggregate-surfaced roads that are considered “good” performing may manifest distresses
such as rutting, washboarding or potholes during the spring-thaw period; however, the occurrence

of these distress typesis minimal or present at alow-severity level.

Table 3.1 presents the counties that collaborated with Mn/DOT on this study along with the project routes
and testing year. Figure 3.1 illustrates the site locations with respect to the frost zone boundaries defined
by the Commissioner of Transportation. Location descriptions and general surface, subgrade, drainage
and traffic characteristics (as provided by the counties through a survey) are provided in tables A.1 and
A.2 of appendix A.

Please note that time constraints controlled whether a county collected data during a given spring-thaw

period, and therefore, counties were unable to complete testing during all of the data collection periods (as
indicated in the table).
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Township/Range/Section

Clay

Table3.1. Listing of aggregate-surfaced roadway test sites.

CSAH 12

Hawley

139N/ 45W / S28

Personnel
Performing
Testing

County

Data Collection
Period

CR 113

Cromwsell

140N / 45W | S19

County

Chisago

CR 85

Franconia

33N /20W/ S21

Mn/DOT

CR 88

Sunrise

35N/ 20W / S18

Mn/DOT

Clearwater

CSAH 31A

Copley

147N/ 37W [ S21

County

CSAH 31B

Copley

147N/ 37W [ S19

County

Crow Wing

CR 130

Daggett Brook

43N / 30W / S28

County

CR 139

Daggett Brook

43N / 30W / S31

County

Dakota

CR 58

Empire

114N/ 19W / S5

Mn/DOT

CR64

Farmington

114N/ 20W / S23

Mn/DOT

Douglas

CR73

Osakis

128N/ 36W / S6

County

CR74

Osakis

128N/ 36W / S7

County

Fillmore

CSAH 21

Carrolton

103N/ 10W / S11

County

Lincoln

CSAH 18

Altavista

113N/ 44W / S30

County

CR121

Diamond Lake

110N/ 45W / S28

County

Mahnomen

CSAH 8

Marsh creek

145N / 42W | S30

County

CSAH 14

Beaulieu

145N / 40W / S15

County

G| O | O | O | O O:| O:| O:| O
G| O | O | O | O O O

Mille Lacs

CR 112

Milaca

38N/ 27W | S27

County

CR 140

Milaca

38N/ 27W | S27

County

Olmsted

CR 101

Marion

106N / 13W / S25

County

CR 132

Dover

106N / 11W

County

Redwood

CSAH 17

Redwood Falls

112N/ 36W / S4

County

CSAH 25

Delhi (south)

113N/ 36W /[ S25

County

St Louis

CSAH 35

Canosia

51N/ 15W / S2

County

CR 696

Solway

50N / 16W / S32

County

G| OO | O | O | O

Stedle

CR61

Merton

108N/ 19W / S4

County

CR64

Deerfield

108N / 21W | S7

County

* Olmsted CR 132 was excluded from the 2001 data collection period due to time constraints and the large gravel
base thickness of this section, which is not representative of typical sectionsin Olmsted county.

14



Mahnome St. Louis

Crow Wing

Mille Lacs
Chisago

Dakota

Steele
Olmsted

Fillmore

Figure 3.1. Minnesota map illustrating test site locations.

33 Data Collection Period

In order to characterize the recovery period of aggregate-surfaced roads during the spring-thaw period, it
was hecessary to perform DCP testing during a set evaluation period. A discussion describing why the
DCP was sl ected to characterize changes in roadway strength with respect to time, along with a
description of the general use of the DCP, is discussed in section 3.4.

As previously stated, experience suggests that aggregate-surfaced roads require additional time relative to
flexible pavements to recover strength sufficient to carry unrestricted loads. Therefore, the following
DCP testing evaluation sequence (totaling 18 test dates per year) was followed to verify whether these
types of roadways require more than the typical eight weeks to gain adequate strength for supporting
unrestricted load limits:

Testing one time per week during the typical eight weeks of spring load restrictions to capture

roadway strengths during the “ expected” recovery period.
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Testing one time per week during an additional four weeks after spring load restrictions are

removed. Thisadditional testing period is required to capture theincreased time, if any,

necessary for recovery.

Basdline testing on three separate dates during both the summer and fall seasons (totaling six
testing dates) for use as possible full strength recovered values.

It should be noted that DCP testing during the baseline evaluation periods were performed when
it was dry for an extended period (i.e., not immediately after arain event) and when the
temperatures were above 18.3 and 7.2 degrees Celsius (65 and 45 degrees Fahrenheit) for the
summer and fall collection periods, respectively. It isimportant to collect these strength recovery
data points during a dry period, since moisture influences the penetration rate of the DCP. This
will be discussed further in latter sections.

34 Dynamic Cone Penetrometer

The measurement of in situ granular base and subgrade layer strengths with respect to timeis required for
determining the recovery period necessary to gain adequate strength to support unrestricted loads. The
DCP was chosen as the test device for this study because it can measure the in situ strengths of base and
subgrade materials, is portable and inexpensive. An alternative would bethe FWD. However, this device
was not utilized dueto the significant spacing between test sites, which consequently limited the ability to
perform alarge number of tests during the required testing period (i.e., atotal of 666 FWD test visits were
required [15 routes” 18 test dates = 270 during 2000, 12 routes~ 18 test dates = 216 during 2001 and 10
routes” 18 test dates = 180 during 2002]). Additionally, the FWD does not provide a direct measure of

strength, as the DCP, and there are problems associated with the testing of unbound surfaces using the
FWD which generally worsen during the spring-weakening period (e.g., difficulty obtaining correct

loading condition [combination of drop height and plate diameter], sensor contact issues).

3.4.1 Device Description

The DCP consists of upper and lower shafts, which are connected to each other by an anvil/coupler
assembly. This assembly serves both as a connector between the upper and lower shafts and also asa
stopping mechanism for the hammer. Figure 3.2 presents a schematic drawing of the DCP. As
illustrated, the 864-mm long upper shaft contains a handle, which is used to keep the device plum during
testing, and a moveable hammer measuring 8 kg [17.6 |b] or 4.6 kg [10.1 Ib]. The hammer drops a set
distance of 575 mm (22.6 in) during the testing procedure as described in the following subsection. A 60-

degree cone penetration tip is attached to the bottom end of the lower shaft, which measures 16 mm

16



[0.625in] in diameter and 1 m [39.4in] in length. A graduated driverod or external vertical scaleis
supplied with the DCP test apparatus for use in measuring the change in penetration depth. Figure 3.3

illustrates the portability of the DCP device.

Hundle:

Upper slep ——
N Mawoeer 8 Ly (17,6 Ih}
e
A g (L Mz

21914

573
23,050

J--— Autv il Crpier Assembly

16 mm {308 o) diaweter Drive Hul

o =]
S0 din

Mleasure wih graduated Drive Rod
0=
[ Y articnl Feple

- Tip (veplarcahle poind nr hsposahle roned

THE TIrP
Vertical Side
J o {1V in) =——
in lemgth Cane Angle 60 deg

20 . (0,79 o)

Figure 3.2. Dynamic cone Penetrometer, ASTM D 3565 (5).

i .ﬁ!‘
-,

e =
T : .

Figure 3.3. Photo of dismantled DCP in carrying case.
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3.4.2 Test Procedure

The DCP test involves lifting the hammer vertically to the bottom of the handle bracket and then allowing
it to freely fall, by gravity, to the stopping point at the anvil/coupler assembly (see figures 3.4 and 3.5).
The impact of this mass forces the conetip to penetrate into the testing material. The penetration depth is
then measured using the graduated drive rod or vertical scaleimmediately after each blow. The
magnitude of this depth will depend on the strength of the material being testing and also the moisture
content present. For instance, penetration rates are greater for weaker materials or materials with larger
moisture contents than for stronger materials or materials with lower moisture contents.

Figure 3.4. DCP hammer in rest position.
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Figure 3.5 DCP hammer in fully raised position prior to drop.

35 L ocations and Number of Test Sites

As previously stated, DCP testing was required one time per week during the eight weeks of SLR, one
time per week during the additional four weeks after SLR and three separate times during both the
summer and fall seasons, totaling 18 tests per site. Since DCP testing is a destructive test, the locations of
each test must be offset from the previous test. Therefore, 30.5-m (100-ft) long sites, allowing testing to
be performed at approximatey 1.5 m (5 ft) intervals, were selected from each county route to prevent
testing from occurring at the same location as a previous test. In addition, threeto five replicates were
requested from each route to ensure that test results were representative of the roadway condition.

(Figure 3.6 illustrates typical site locations that were used for each route.) Please notetheterm “site” is
used throughout this paper to designate the replicate number (i.e., location).
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Three to five replicates (sites) were established in the outer wheel path every 30.5 m (100 ft).

% 152.4 m (500 ft) ]
A v
& Site 1 & Site? & Site3 & Site4 & Site5

) 30.5 m (100 ft) 4|,30.5m(100 ft) 4|30.Sm(100 ft) /I|,3O.5m(100ft) ) 30.5 m (100 ft) ;

Returning test visits began at 1.5 m (5 ft) from the previous test
(see below, tests 1B and 2B).

¢ 1A A1B ®2A A2B
______________________

SECOND SET OF TESTS (1B, 2B ...) (i.e., tests during week 2)

Figure 3.6. Typical test site schematic for each county road.

Table 3.2 lists the number of sites where DCP testing was performed with respect to the given county and
route for the specified testing year (totaling of 142 sites during the three year period). Please note that the
number of replicates/sites was reduced from five to three to account for time constraints of the personnel
performing the tests.
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Table 3.2. Total number of test sites per county route.

Number of Test Sites
(Replicates)

Y ear of Testing
2000 | 2001 | 2002

Participating
County

Clay CSAH 12
CR 113
CR 85
CR 88
CSAH 31A
CSAH 31B
CR 130
CR 139
CR 58
CRo&4
CR 73
CR74
Fillmore CSAH 21
CSAH 18
CR121
CSAH 8
CSAH 14
CR 112
CR 140
CR 101
CR 132
CSAH 17
CSAH 25
CSAH 35
CR 696
CRo61
Stede CR &4

Total Number of Sites

Chisago

Clearwater

Crow Wing

Dakota

Douglas

Lincoln

Mahnomen

GO WWWwWwwwlw

Mille Lacs

Olmsted

Redwood

St. Louis

3.6 Test Termination

Penetration depth measurements were gathered for a minimum of 100 blows (hammer drops), or until
refusal, for each test site. Additionally, a minimum penetration of 0.3 m (1 ft) into the subgrade was
achieved for onetest sitefrom each route. Therefore, if adepth of 0.3 m (1 ft) into the subgrade was not
reached after 100 blows, testing was continued until that depth was reached. It should be noted, that the
site selected for penetration testing into the subgrade during the first week of testing was used for
returning visits. Thiswas doneto ensurethat direct comparisons could be made between the weekly

results, thereby, allowing the establishment of trendsin this transition zone.
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3.7 Material Characterization

Characterization of the aggregate base and subgrade layers was necessary to assist with determining why
some roadways exhibited areatively poor performance during the spring-thaw period, while others were
in relatively good condition. As previously discussed, smaller grained soil particles, such as silts and
clays, play an important role in the determination of soil properties such as: behavior of soilsin relation
to changing moisture conditions, strength properties, swelling or shrinkage, permeability of the soil, frost
heave potential, etc. The following tests were completed to characterize the frost susceptibility, strength

properties and thickness of the soil layers at each test site:

3.7.1 Maisture Content

Moaisture content samples were obtained from each DCP test location to determine the surface moisture
condition (in accordance with ASTM C 22116 “ Standard Test Method for Laboratory Determination of
Water [Moisture] Content of Soil and Rock™) and to assist with verifying that the resulting DCP
penetration rates were within an expected range. Typically, penetration rates are anticipated to increase
with increasing moisture content. At the time of testing, Soil Moisture Resistivity Probes (SMP), capable
of measuring percent gravimetric soil moisture, resistivity (expressed in ohm-meters) and temperature (in
degrees Celsius), were not available for purchase. Therefore, thesein situ properties were unable to be
measured at the given DCP penetration depths; and consequently, could not be corrdated to the calculated
DCP penetration indices measured during this study.

Mn/DOT has currently purchased one SMP and DCP-Data Collection System (DAS) to determine
whether this device can beimplemented in future projects. These products are currently available for

purchase from Kessler Soils Engineering Products, Inc. (http://www.kesslerdcp.com).

Figure 3.7 presents a schematic drawing of the moisture sample location. Asillustrated, each moisture
content sample was collected from the soil located 2.5-17.7 cm (1-7 inches) bel ow the aggregate-base
surface, where the DCP shaft had penetrated during testing. To ensure collection of arepresentative
moisture sample, thetop 25.4 mm (1 inch) of soil was removed prior to sampling. Table A.3, in appendix
A, presents the measured moisture content data collected for each county, route, site and test date. Figure
3.8 presents the effect of moisture content on the DCP penetration index. As anticipated, (in general) the
penetration index increases with increasing moisture content. Table 3.3 presents the summary statistics
(i.e., average, maximum, minimum and standard deviation) for the moisture content data and

corresponding DCP penetration index measured for the region from which the moisture sample was
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collected. (Seesection 4.1.1 for discussion on DCP penetration calculations.) As shown, moisture
contents and DCP penetration indices, measured for the layer extending 177 mm (7 in) below the
roadway surface, ranged between 0.1 to 23.4 percent and 0.4 to 25.9 mnvblow, respectively, at the time of
testing. No direct correlation was made between solely moisture content and the DCP penetration index,

since other parameters (e.g., material properties) contribute to the measured response.

J |_| 2.54 mm
Moisture |
15.2cm
Content Sample >| |
Location |
L

Location of DCP shaft
penetration during testing.

Figure 3.7. Schematic of moisture content sampling location.

NAUDP (mnvblow) - Incremental Layer 1: 0 to 152.4 mm
30

25

20

15

10 -

o ©

20 25 30
Moisture Content (%)

Figure 3.8. Effect of moisture content on the DCP penetration index.
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Table 3.3. Moisture content summary statistics.

NAUDP (mm/blow)
Moisture Content (%) Incremental Layer 1.
0to152.4 mm
County ‘ Route Count | Min. | Max. | Avg. | Std. Dev. | Min. | Max. | Avg. | Std. Dev.
Overall Average 1297 ] 01 | 234 | 6.3 3.1 04 | 259 | 59 4.0
Chisago CR 85 47 20 | 82 | 52 1.6 24 | 185 | 64 3.4
CR 88 47 01 | 71 | 49 14 30 | 88 | 6.0 14
Clay CR 113 27 38 | 79 | 6.0 0.9 09 | 104 | 49 3.0
CSAH 12 27 41 | 77 | 56 1.0 09 | 124 | 43 3.8
CSAH 31A 54 40 | 213 | 79 2.9 13 | 82 | 38 15
Clearwater
CSAH 31B 51 36 | 234 | 74 4.6 0.7 | 109 | 38 15
) CR 130 35 58 | 105 | 7.5 11 1.3 | 100 | 53 2.1
Crow Wing
CR 139 33 35| 79 | 57 11 04 | 72 | 36 17
CR 58 22 23 | 84 | 59 1.6 23 | 6.7 | 44 11
Dakota
CR 64 24 28 | 6.2 | 42 11 21 | 58 | 38 0.9
CR73 30 33 | 109 | 6.7 1.6 26 | 116 | 54 17
Douglas
CR74 30 13 | 86 | 46 1.6 26 | 259 | 56 4.1
Fillmore CSAH 21 30 28 | 57 | 41 0.8 11 | 9.7 | 27 17
Lincoln CR121 117 | 70 | 183 | 9.6 1.9 22 | 16.7 | 86 2.4
CSAH 18 115 | 5.0 | 16.0 | 12.0 2.6 20 | 249 | 123 4.2
CSAH 14 83 20 | 83 | 54 1.9 53 | 249 | 12.8 3.9
Mahnomen
CSAH 8 85 10 | 104 | 57 2.5 18 | 160 | 49 2.1
. CR 112 56 30 | 11.8 | 49 17 09 | 93 | 39 1.9
Mille Lacs
CR 140 54 27 | 69 | 45 13 09 | 85 | 42 1.6
CR 101 120 | 15 | 71 | 3.6 14 11 | 84 | 39 15
Olmsted
CR 132 30 24 | 59 | 39 13 08 | 42 | 19 0.9
CSAH 17 13 46 | 9.0 | 6.6 2.0 35 | 135 | 6.0 2.4
Redwood
CSAH 25 13 51 | 80 | 65 13 48 | 6.8 | 57 0.8
. CR 696 77 34 | 64 | 49 0.8 10 | 84 | 36 14
St. Louis
CSAH 35 77 31 | 69 | 43 0.9 13 | 77 | 33 14

3.7.2 Adggregate Base and Subgrade Testing

Thefollowing tests were performed on aggregate base and subgrade samples collected from each county

route:

Gradations and Hydrometer (AASHTO T 88 “Particle Size Analysis of Sails’)

Proctor (AASHTO T 99 “The Moaisture-Density Relations of Soils Using a 2.5 kg [5.5 1b)
Rammer and a 305 mm[12in] Drop”)
Atterberg Limits (AASHTO T 89 “Determining the Liquid Limit of Soils” and AASHTO T 90

“Determining the Plastic Limit and Plasticity Index of Soils”)

In addition to the above tests, the R-value was determined for subgrade material in accordance with
AASHTO T 190 “ Resistance R-Value and Expansion Pressure of Compacted Soils’. The gradation and
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hydrometer, proctor, Atterberg Limits and R-value results are presented in tables A.4 and A.5, of
appendix A.

3.7.3 Soil Borings
Flight auger samples were collected from each county route for determination of thickness and soil

classification of the aggregate base and subgrade layers. The soil classifications were determined in
accordance with ASTM D 2488 “Description and Identification of Soils (Visual-Manual Procedure)”.

Four soil borings were collected from each county, with the exception of Chisago and Dakota counties.
Soil borings were collected every 152.4 m (500 ft) from the Chisago county routes, due to the upcoming
hot-mixed asphalt concrete paving to be completed. Due to time constraints and changes in personnel,
soil borings were not completed for the Dakota county sites. Table 3.4 presents the soil boring locations
for the remaining test locations. Please note, in hopes to improve soil characterization where testing was
completed, layout B was used, in lieu of layout A, for counties participating in this study during latter
years. Appendix B presents figures of the layer thickness and textural classification for each county
route. Additionally, table B.1 isincluded to define the textural classification ‘acronyms’ used in these

figures.
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Table 3.4. Sail boring locations.

Test Locations : :
(County: Route) Soil Boring Layout
Clay County: CSAH 12 and CR 113 B
Chisago County: CR 67 and CR 85 Every 152.4 m (500 ft)
Clearwater County: CSAH 31A and CSAH 31B B
Crow Wing County: CR 130 and CR 139 B
Dakota County: CR 58 and CR 64 N/A
Douglas County: CR 73 and CR 74 A
Fillmore County: CR 121 A
Lincoln: CSAH 18 and CR 121 A
Mahnomen County: CSAH 8 and CSAH 14 A
Mille Lacs County: CR 112 and CR 140 B
Olmsted County: CR 101 and CR 132 A
Redwood County: CSAH 17 and CSAH 25 A
St. Louis County: CSAH 35 and CR 696 A
Steele County: CR 61 and CR 64 B
Soil Boring Layout A
Centerline —» -@©- - - - - - - - - - -®- - -
Outer-wheel Path — (2 @
Start of Site 1 End of Site5
Soil Boring Layout B
Centerline —p - - - - - - - - - - - . . . .
Outer-wheel Path — (@) @) ® ©)
(5 (7

Sitel Site2 Site 3

3.8 Spring Load Restriction Starting Date

Determination of the SLR starting date is necessary for use in calculating thetime, since SLR start,
required to attain given strength recovery levels. Chapter 4 discusses how the DCP data was utilized to
estimate the dates at which strength recovery levels between 50 and 100 percent (at 5 percent increments)

were achieved.
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The starting date of spring load restrictions at each site was determined using daily maximum and
minimum air temperatures measured at the nearest National Weather Station. (Historical air temperatures
were obtained from the University of Minnesota Climatology Department database provided via the
Internet (http://www.climate.umn.edu/hidradius/radius.asp).) The cumulative thawing index (CTI) was

then determined using these temperatures as previously defined in equation 2.1 of section 2.1.2. (See
appendix C for SQL and PL SQL code used to analyze the climatic data.)

A CTI value of 14 degree Celsius-days (25 degree Fahrenheit-days), with values calculated for the
proceeding days well in excess of this value, was used to indicate the starting date of SLR. Figure 3.9
illustrates typical graphs generated for determination of these dates. Please note that the actual starting
date set by the Mn/DOT for the given frost zone was not utilized. This date is determined using daily air
temperatures for the entire frost zone, and therefore, might not be representative of the given test location.
For instance, the air temperatures measured near the southern portion of the frost zone boundary (which
are generally higher) typically control the SLR starting date for that zone. The frost zones represent
regions with ‘similar’ climatic conditions; however, standard deviations between measured temperatures

areaways present. TableC.1, in appendix C, presents the SLR starting date for each county route.

Mille Lacs County - CR 112

Cumulative Thawing Index (°C-day)
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Figure 3.9. Determination of spring load restriction starting date.
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CHAPTER 4
DATA ANALYSES

4.1 DCP Data Reduction

As previously stated, penetrations depths were recorded immediately after each blow (i.e., hammer drop)
for aminimum of 100 drops. This information was then entered into an ORACLE database table for
further reduction (see appendix D for the SQL and PL SQL code used to analyze the data). ORACLE
was utilized for data reduction purposes due to the extremely large dataset (totaling 143,671 rows of data,
as calculated by summing n hammer drops per county, route, site and test date). Please note that this data

set was too large to includein an appendix of this report.

Two methods were used to characterize changes in load carrying capacity, over time, for each test section:
Area Under the DCP penetration index (DPI) Profile (AUDP) and
Damage quantified using predicted rutting depth.

The following sections describe these results and analyses.

4.1.1 DCP Penetration Index (DPI)
The DPI was calculated prior to determining AUDP and rutting depth values. This variable reflects the

vertical movement (i.e, penetration) of the lower shaft into the test material produced by one hammer
drop. As previoudly stated, penetration rates are greater for weaker materials or materials with larger
moisture contents than for stronger materials or materials with lower moisture contents. Consequently,
the DPI values can be used to determine seasonal changesin load carrying capacity. The DPI is

expressed as follows:
P,-P
DPI = LBI (Egn. 4.1)

Where:
DPI = DCP penetration index (mm/blow),
P = penetration at i or i+1 hammer drops (mm) and

B = blow count at i or i+1 hammer drops.
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The penetration was determined by adjusting the rod reading recorded after each blow with respect to the
initial reading taken at zero blows (see equation 4.2).

i=n
P=8 RR-RR (Eqn. 4.2)

i=1

Where:

P = penetration after i hammer drops

RRy = rod reading after two seating drops (mm)
RR; =rod reading at i hammer drops (mm)

n = total number of hammer drops

4.1.2 AreaUnder DPI Profile (AUDP)
The AUDRP (i.e, area under [to left of] the penetration versus DPI curves) was calculated for each county,

route, siteand test date. Figure4.1 illustrates typical curves generated, where the area was calculated
over the shaded region.

Average Penetration Depth Below Surface (mm)
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W@ .l |
100 | Limestone and Gravel |
T e e e e s
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300 ?5 Soil Classifications
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Lo Mn/DOT Textural
Classification System
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DPI (mm/blow)
Figure4.1. Effect of penetration depth on DPI for Mille Lacs county road 112, Site 1.

The data used to generate figure 4.1, was measured on a date close to that when thawing was completed

in the underlying subgrade layers (maximum loss in load carrying capacity). As shown, the strength

29



decreases with increasing depth, where the greatest DPI value of 95 mm/blow was assumed to occur
wherethe last portion of frozen material thawed. This can be verified when looking at graphs generated
for dates prior to and after this peak strength loss. The thawing front is apparent when looking at the
increasing DPI values with respect to increasing depth beneath the surface, for dates prior to the peak loss
in load carrying capacity. Conversely, the graphs indicate decreasing DPI values (i.e., increasing strength
gain) for dates after this peak strength loss.

Normalized Area Under DPI Profile (NAUDP)

In order to make direct comparisons between different test dates, the AUDP was normalized by taking the
quatient of AUDP and maximum penetration for each test. Plots of normalized AUDP (NAUDP) versus
time were generated for each county, site, route and test year for determination of ‘recovered’ (i.e.,

normal strength) values (seefigure 4.2). Please note that these graphs were not included in an appendix

of thisreport dueto the large number generated (142 graphs were created).

Mille Lacs County - CR 112 (site 1)
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Figure4.2. Effect of time on NAUDP for Mille Lacs county road 112, site 1.

As shown in figure 4.2, this roadway section begins to weaken around March 30, 2002 and achieves a
peak strength loss on April 24, 2002. After which time, the roadway begins gaining strength until 100
percent strength recovery is obtained around May 29, 2002. For this case, the data points collected on
July 19, August 14, August 27, September 18 and October 24, 2002 were assumed to be reflective of this
roadway’ s recovered (normal) strength condition. The corresponding NAUDP values were averaged for
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usein determining percent strength recovery (as discussed in the proceeding steps). For this case, the
average recovered NAUDP valueis 2.3 mm/blow. TableD.1, of appendix D, presents the average
recovered NAUDP values for each county, route, site and testing year.

Decimal Percent Strength Recovery

Decimal percent strength recovery was calculated using the ratio of NAUDP to NAUDP ecovered, Where
NAUDP,overed IS the average recovered NAUDP value for a given county, route, siteand year. Plots of
NAUDP / NAUDP ecoverea VErsus test date were generated for each county, route, site and year, for usein
determining percent strength recovery versestime. Figures 4.3 (a) and (b) present examples of this type
of graph. Aswith the NAUDP versus time graphs, 142 recovery graphs were created, resulting in too
large of a volumeto include in an appendix. Figure 4.3 (c) — (i) present photos illustrating the condition
of thetest section presented in figure 4.3 (a) on the specified test date. Asillustrated, the photos do an
excellent job depicting the strength recovery curve.

Mille Lacs County - CR 112 (site 1)
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a. Decimal percent strength recovery versus DCP test date (Mille Lacs CR 112, site 1).

Figure 4.3. Changesin seasonal load carrying capacity (a-i).
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Chisago County - CR 88 (site 3)
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b. Decimal percent strength recovery versus DCP test date (Chisago CR 88, site 3).
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Figure 4.3. Changesin seasonal load carrying capacity (a-i) (continued).
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g. Photo taken May 8, 2002 (CR 112) h. Photo taken May 22, 2002 (CR 112)

¢ :='-'r
i. Photo taken July 19, 2002 (CR 112)
Figure4.3. Changes in seasonal load carrying capacity (a-i) (continued).

Asillustrated, these graphs typically capture three or more dimensions (e.g., Period 1 — frozen, Period 2 —
spring-thaw strength weakening, Period 3 — strength recovery, Period 4 — recovered / normal strength,
Period 5 — fall strength weakening), and therefore, trend lines were generated using French curves.

(Trend lines were unable to be drawn for some cases due to the large amount of scatter and resulting in
theinability to visually seetrends.) These lines were then used to determine the date at which 50 to 100
percent strength recovery (at 5 percent increments) occurred. Please note that the decimal percentage, for
peak strength loss greater than or equal to 50 percent, was rounded to the nearest 5 percent increment to
allow these cases to be included in the resulting queries (i.e., analyses).

The recovery period was determined with respect to the starting date of SLR (section 3.8.1 describes
determination of SLR starting dates). For example, the spring load restriction starting date and 100
percent strength recovery date for the case presented in figure 4.3(a) is March 31, 2002 and May 29,
2002, respectively. Thawing is assumed to begin approximately when SLR are placed for the given
location, and therefore, this date was used as the starting point for the calculation of the time required to
achieve given strength recovered conditions (n percent strength recovered date minus SLR starting date).
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For this example, 100 percent strength recovery is achieved 8.5 weeks after the start of SLR. Fifty
percent recovery occurs on May 22, 2002, resulting in 7.5 weeks to achieve this recovery level; while
peak strength loss occurred 3.5 weeks after the start of SLR. Table D.2, in appendix D, presents the SLR
starting date, percent recovery, peak strength loss and corresponding strength recovery dates for each

county, route and testing year.

Whilefigure 4.3 (a) depicts a case where the spring-thaw recovery period was adequately captured by the
typical 8-week spring load restriction period, figure 4.3 (b) presents a case where SLR were removed
prematurely preventing an adequate period of time for strength recovery. For this case, 50 and 100
percent strength recovery was achieved 12 and 15 weeks after the start of SLR, respectively. Peak
strength loss was measured 8 weeks after the start of SLR, and therefore, this roadway was in its weakest

condition when SLR were removed.

Please note the exact start of thawing could not be determined for each site, since the sites were not
instrumented with thermocouples or time domain reflectometers for measuring in situ temperature and

dielectric property changes, respectively.

The percent strength recovery data was further reduced to determine the average time, since SLR start,
required to achieve given strength recovery levels. Table 4.1 presents percent strength recovery with
respect to sample size, average and standard deviation of time and the resulting 95 percent confidence

intervals. Plausible mean time values are those between the lower and upper confidence interval limits.

Figure 4.4 illustrates the mean time, since SLR start, required to achieve the given strength recovery
levels. Theresultsindicate that at the end of the typical eight-week spring load restriction period,
aggregate-surfaced roads recovered between 60 to 90 percent of their normal strength. At a 95 percent
confidence level, full strength recovery (100 percent) is obtained between 8.5 and 10.0 weeks after the
start of SLR, thereby exceeding the typical 8-week period of SLR by 0.5 to 2.0 weeks, respectively. Asa
result, aggregate-surfaced road strengths are typically between 60 to 90 per cent of their nor mal
strength values when SLR are removed from flexible pavements and unrestricted loads are allowed, and
generally require between 0.5 to 2.0 additional weeks to reach load carrying capacity. On average, peak
strength loss occurred 5 weeks after the start of spring load restrictions. At a 95 percent confidence level,
peak strength loss occurred between 4.5 and 5.5 weeks after the start of spring load restrictions.



Table4.1. Percent strength recovery and time since SLR start statistics (using NAUDP data).

Avg. Time| Standard 95% Cl 95% CI
Since SLR| Deviation LoweroLimit Upper
Start (wks)|  (wks) Limit

Time Jinwe SLE Start (weeks)
10.5

10.0
9.5
9.0 [ 050
2.5

\

[ 259 CI Lower Limits

50 55 &0 63 70 75 ] g5 a0 95 100
Percert Btrength Recovery

Figure 4.4. Effect of time on percent strength recovery using NAUDP data from all test sites.
Please note that the values, presented in table 4.1 and figure 4.4, were obtained by averaging data from all

test sites, and therefore, neglect varying locations, material type and layer thickness. These parameters
are taken into consideration in section 4.2 “SLR Removal Model”.
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4.1.3 Damage Quantified Using Rutting Depth

Damage quantified using rutting depths, was calculated using the U.S. Forest Service surfacing thickness
design modedl (see equation 4.3) (13). This model assumes that the top layer has a greater strength than
the bottom layer (i.e, C; > Cy).

D= 0.1741Pk0-4704tg.5695 RO2476
(logt)2*2 Coee o

(Egn. 4.3)

Where:

RD = rut depth (in)

P« = equivalent single-wheel load (ESWL) (kips)

t, =tirepressure (psi)

t =top layer thickness (in)

R = repetitions of load passes

C, =insitu California Bearing Ratio (CBR) of top layer
C, =in-situ CBR of bottom layer

For the purposes of this study, the following constants were used:
R=20
P, = Tandem axle, Dual Whed!:
0 Spring Load Restricted Period = 6,003 kg (13.3 kips)
0 Unrestricted Period = 33,187 kg (73.1 kips)
t, = 0.689 MPa (100 psi)
Please note that tire pressure and repetitions cancel out when determining percent strength recovery, and

therefore, these values do not impact the end resuilts.

The proceeding sections describe the steps followed for determining percent strength recovery using the
rutting depth values resulting from equation 4.3.

California Bearing Ratio (CBR)

The CBR for the top and bottom layers (i.e., C; and C; in equation 4.3) were cal culated using the United
States Army Corps of Engineers equation as follows (14):
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292

CBR= ——
DP|

(Egn. 4.4)

Where:
DPI = DCP Penetration index (mnvblow)

For the purposes of this study, the normalized area under the DPI Profile (NAUDP) was calculated, for
both the surface and subgrade layer of each county, route, site and test date for usein estimating C; and
C,. Figure4.5illustrates typical curves generated; where the areas were calculated over the two shaded
regions and normalized by the tested layer thickness. (Please note that a complete discussion of this
graph is presented in section 4.1.2.) Using the NAUDP generated from these graphs, the CBR of the
surface and subgrade layers were calculated using equations 4.5 through 4.8.
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Figure4.5. Surface and subgrade layer areas for rutting depth calculations
(Mille Lacs county road 112, Site 1).
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292

Ci= ——
" NAUDRZ
NAUDEP, = AUDR
Tl
292
C.= 112
NAUDP,”
NAUDP, = AUDF,
T-T,
Where:
C =top layer (surface layer) CBR
C = bottom layer (subgrade layer) CBR

NAUDP; = normalized area under the DPI profile for the top layer (mm/blow)
NAUDP, = normalized area under the DPI profile for the bottom layer (mnvblow)
AUDP; = areaunder the DPI profilefor the top layer (mm2/blow)

AUDP, =areaunder the DPI profilefor the bottom layer (mm2/blow)

T, = top layer thickness (mm)

T = maximum DCP penetration (mm)

Equivalent Sngle-Wheel Load (ESWL)

The ESWL was calculated for both the restricted and unrestricted posted axle limits using the tandem
axle, dual wheel configuration. This configuration was arbitrarily chosen, since the ratio of daily and
recovered ESWL, used in future calculations, is the same value regardless of the axle configuration
chosen and whether the daily ESWL is during arestricted or unrestricted period.

(Egn. 4.5)

(Egn. 4.6)

(Egn. 4.7)

(Egn. 4.8)

The maximum allowable gross weight for the tandem axle, dual wheel configuration is 15,436 and 8,576
kg (34,000 and 18, 889 Ib) for postings of 8.2 (typical unrestricted aggregate-surfaced road weight limit)
and 4.5 tonnes (restricted weight limit) [9 and 5 tong], respectively. Unrestricted and restricted maximum

allowable gross weight information can be found in Minnesota Statutes 169.824 “ Gross Weight

Schedul€’ (15) and 169.827 “ Gross weight reduction on restricted route” (16), respectively. Please note,
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that these are the maximum allowable gross weights, and therefore, do not take into account decreasesin
gross vehicle weights resulting from tire load, tire width and variable load axles limitations set forth by
Minnesota Statutes (17, 18, 19).

Equivalency factors for axle limits of 4.5 and 8.2 tonnes (5 and 9 tons) are 0.70 and 2.15, respectively
(13). Therefore, the ESWL for therestricted and unrestricted condition were found to be 6,003 and
33,187 kg (13.2 and 73.1 kips), respectively.

Top Layer Thickness
The soil boring information, as previously described in section 3.7.3, was used to determine the surface
thickness used in the rutting depth calculations. The soil borings (i.e., layer thickness and material type)

were corresponded to the test sites as follows, in hopes to better characterize tested material:

Soil Boring Layout A
Sites1 and 2 = Boring 2
Site 3 = Boring 2 (For SLR <=9 weeks)
Site 3 = Boring 4 (For SLR > 9 weeks)
Sites4 and 5 = Boring 4

Soil Boring Layout B

For SLR <= 9 weeks:
Sitel =Boring 1
Site2 = Boring 2
Site3 = Boring 3

For SLR > 9 weeks:
Site1 = Boring 2
Site2 = Boring 3
Site 3 = Boring 4

Appendix D presentsthe PL SQL script performing this operation.
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Rut Depth Weakening-Recovery Curve
Plots of rut depth (RD) versus time were generated for each county, route, site and test year for
determination of ‘recovered’ strength values (seefigure 4.6). Please note that these graphs were not

included in an appendix of this report due to the large number generated (142 graphs were created).
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Figure4.6. Effect of time on rut depth for Mille Lacs county road 112, site 1.

Asillustrated in figure 4.6, the plot of rut depth (i.e., damage) versus timeindicates a similar weakening-
recovery curve as that presented in figure 4.2 using raw DCP data (NAUDP versustime). Consequently,
the same dates as discussed in section 4.1.2 hold true for the weakening-recovery curve calculated using
estimated rutting depths.
This roadway section begins to weaken around March 30, 2002 and achieves a peak strength loss
on April 24, 2002 with an estimated rut depth of 25 mm (1 in) as predicted using equation 4.3.
100 percent strength recovery is obtained around June 4, 2002.
The data points collected on July 19, August 14, August 27, September 18 and October 24, 2002
were assumed to be reflective of this roadway’ s recovered condition. The corresponding RD
values were averaged for usein determining percent recovery (as discussed in the proceeding
steps). For this case the average recovered RD valueis 4 mm (0.16 in). Table D.3, of appendix

D, presents the average recovered RD values for each county, route, site and testing year.
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Decimal Percent Strength Recovery

Decimal percent strength recovery was calculated using theratio of RD to RD ecovereds Where€ RDrecovered 1S
the average recovered RD valuefor a given county, route, siteand year. Plots of RD / RD ecovered VEI'SUS
test date were generated for each county, route, site and year, for use in determining percent strength
recovery versustime. Figure 4.7 presents an example of this type of graph. Aswith the RD versustime

graphs, 142 graphs were created, resulting in too large of a volume to include in an appendix.
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Figure4.7. Decimal percent recovery versus DCP test date using RD data
(Mille Lacs county road 112, site 1).

As previously described in section 4.1.2, these graphs typically capture three or more dimensions (e.g.,
Period 1 —frozen, Period 2 — spring-thaw weakening, Period 3 — recovery, Period 4 — recovered, Period 5
— fall weakening), and therefore, trend lines were generated using French curves. (Trend lines were
unable to be drawn for some cases due to the large amount of scatter resulting in the inability to visually
depict trends.) These lines were then used to determine the date at which 50 to 100 percent recovery (at 5
percent increments) occurred. Please note that the decimal percentage, for peak strength loss greater than
or equal to 50 percent, was rounded to the nearest 5 percent increment to allow these cases to be included

in the resulting queries (i.e., analyses).

Therecovery period was determined with respect to the starting date of SLR (section 3.8.1 describes how
the starting dates were determined). For example, the SLR starting date and 100 percent recovery date for

41



the case presented in figure 4.7 is March 31, 2002 and June 6, 2002, respectively. Thawing is assumed to
begin approximately when SLR are placed for the given location, and therefore, this date was used as the
starting point for the calculation of the duration at different recovered conditions (n percent recovered
date minus SLR starting date). For this example, 100 percent recovery is achieved at 9.5 weeks. Fifty
percent recovery occurs on May 29, 2002, resulting in 8.5 weeks to achieve thisrecovery level. While,
peak strength loss occurred 3.5 weeks after the start of spring load restrictions. Table D.4, in appendix D,
presents the SLR starting date, percent recovery, peak strength loss and corresponding strength recovery

dates for each county, route and testing year.

A previoudly stated, please note the exact start of thawing could not be determined for each site, since the
sites were not instrumented with thermocouples or time domain reflectometers for measuring in situ

temperature and didlectric property changes, respectively.

The percent strength recovery data was further reduced to determine the average time, since SLR start,
required to achieve given strength recovery levels. Table 4.2 presents percent strength recovery with
respect to sample size, average and standard deviation of time and the resulting 95 percent confidence

intervals. Plausible mean time values are those between the lower and upper confidence interval limits.

Figure 4.8 illustrates the mean time, since SLR start, required to achieve the given strength recovery
levels. Theresultsindicate that at the end of the typical eight-week spring load restriction period,
aggregate-surfaced roads have recovered between 50 to 70 percent of their normal strength. At a95
percent confidence levd, full strength recovery (100 percent) is obtained between 9.5 and 11 weeks after
the start of SLR, thereby, exceeding the typical 8-week period of SLR by 1.5 to 3 weeks, respectively. As
aresult, aggregate-surfaced road strengths are typically between 50 to 70 per cent of their normal
strength values when SLR are removed from flexible pavements and unrestricted loads are allowed, and
generally require between 1.5 to 3 additional weeks to reach load carrying capacity. On average, peak
strength loss occurred 5 weeks after the start of spring load restrictions. At a 95 percent confidence level,
peak strength loss occurred between 4.5 and 5.5 weeks after the start of spring load restrictions.
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Table4.2. Percent strength recovery and time since SLR start statistics (using RD data).

Avg. TimeSince  Standard 95% CI 95% CI
SLR Start (wks) | Deviation (wks) | Lower Limit | Upper Limit

Titne Bice JLE Start (weeks)
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Figure 4.8. Effect of time on percent strength recovery using RD data from all test sites.

Please note that the values, presented in table 4.2 and figure 4.8, were obtained by averaging data from all
test sites, and therefore, neglect varying locations, material type and layer thickness. These parameters
are taken into consideration in section 4.2 “SLR Removal Model”.

4.1.4 Normalized Area Under DPI Profile (NAUDP) versus Rutting Depth (RD)
Figure 4.9 was generated to determine differences in estimated strength recovery curves, if any, which
result from the use of damage (as reflected through RD) in lieu of the NAUDP. In general, the two
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independent methods yielded similar strength recovery results differentiated by approximatey one week;
where the percent strength recovery, with respect to time since the start of SLR for RD, requires one
additional week to achieve given recovery levels compared to that obtained using results estimated with
the NAUDP. Consequently, RD and NAUDP valuesindicated an average of 10 and 9 weeks, after
the start of SLR, toreach load carrying capacity, respectively. Theseresults (i.e., an extended
recovery period between 1 to 2 weeks) are supported by the trends measured at the Mn/ROAD site (4).

Asillustrated in the previous sections, both methods appear to be good indicators of seasonal load
carrying capacity changes. In general, the area under the DPI profileis an excellent indicator of seasonal
load carrying capacity changes. Damage quantified using rutting depth is capable of indicating seasonal
load carrying capacity changes, however, a greater amount of scatter is apparent compared to that
generated using the area under the DPI profile.
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Figure4.9. Effect of time on NAUDP and RD strength recovery bands using all test site data.

4.2 Spring L oad Restriction Removal Model
Careful consideration was taken when determining which variables to include in the spring load
restriction removal (SLRR) multivariate linear regression modeling to ensure that the final model could
be implemented. Thefollowing criteria were followed when selecting variables incorporated into the
model:

measurements of variables can be obtained at various locations across the state,

measurements can be obtained for the preceding 24-hour period,



the response (i.e,, final value to be used to determine the removal of SLRR) can be forecasted
beyond the current date of monitoring and
one predictor reflects the degree of recovery of an aggregate-surfaced road with respect to the

remaining variables.

4.2.1 Response Variable
Duration, calculated as the time (since SLR start) required to attain given strength recovery levels, was

chosen as the variable to indicate when SLR can potentially be removed. These values were determined
using theratio of NAUDP to NAUDP ecovered, 8S previously discussed in section 4.1.2 “ Area under DPI
Profile (AUDP)”. TableD.2, in appendix D, presents duration along with the corresponding NAUDP

percent strength recovery values calculated for each test site.

4.2.2 Explanatory Variables
Thefollowing variables (meeting the previously described criteria) were sdected as predictors to

determine the duration, since SLR start, required to achieve given strength recovery levels:

percent strength recovery (%REC),

cumulative thawing index (CTI),

cumulativefall precipitation (CFP),

cumulative spring precipitation (CSP),

maximum cumulative freezing index (CFl),

granular base thickness (h),

coarse grading number (CGN) and

fine grading number (FGN).
Thefollowing subsections briefly described the calculation of these parameters. Please note that all
climatic data was obtained from the University of Minnesota Climatology Department database provided
viathe Internet [ http://www.climate.umn.edu/hidradius/radius.asp] for weather stations located in the

vicinity of each test site. Additionally, separate models were devel oped for usein cases where the
granular base thickness, coarse grading number and fine grading numbers are either known or unknown.
(Seetable C.1, of appendix C, for the following information: SLR starting date, maximum CFI, CFl
period (i.e, starting/ending dates), CFP and CFP period (i.e., starting/ending dates). A table depicting the
CSPand CT1 with respect to percent recovery was not included in this appendix due to the extremely

large size of thistable)
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Per cent Strength Recovery (%REC)

Percent strength recovery was incorporated into the model as an estimate of an aggregate-surfaced
roadways load carrying capacity at given periods of time after the commencement of SLR. These values
were determined using the ratio of NAUDP to NAUDP ecovered; 8S previously discussed in section 4.1.2
“Area under DPI Profile (AUDP)”. TableD.2, in appendix D, presents NAUDP percent strength
recovery along with the corresponding duration values calculated for each test site. Inclusion of this
parameter allows estimation of the duration required for the roadway to reach various stages of strength
recovery. For instance, a value of 100 percent isindicative of a roadway reaching load carrying capacity

(i.e, normal strength values).

Cumulative Thawing Index (CTI)

The cumulative thawing index allows incorporation of an estimate of the seasons thawing progression.
These values can be monitored daily via weather stations across the state and forecasted beyond the
current measurement date. The cumulative thawing index of air is defined as the difference, in degree
Celsius, between the maximum and minimum of theintegral of the daily mean air temperatures (20). The
CTI was calculated using equation 2.1 presented in section 2.1.2 “Mn/DOT’ s Technical Memorandum”.

Cumulative Fall Precipitation (CFP)

The cumulative fall precipitation was incorporated into the model as an estimate of the amount of
moisture in the pavement system prior to and during the phase change of water from a liquid to a solid. It
isimportant to note, that in-situ degree of saturation (the preferred means of measuring moisture within
the roadway structure) is not available at most locations around Minnesota, but can be estimated using
models such as the Integrated Climate Model as incorporated in the AASHTO 200X Design Guide.
However, at this time Minnesota does not have the required material characteristic inputs (e.g., soil
suction curves for various base and subgrade types) to perform this type of analysis, and therefore,

precipitation in the form of rainis used as an explanatory variable in this modeling.

The cumulative fall precipitation was calculated over a predetermined interval for each season starting 30

days prior to the start of thefirst freezing period and ending when winter load increases were placed. The

intent of this variable was to capture an estimate of the amount of moisture present within the system (i.e,,
base and subgrade layers) immediately prior to the start of a stable winter freeze period (frozen layer
condition) as reflected when winter load increases are placed in Minnesota (3). Itis bdieved, that after
this condition is met, further addition of moisture to the system in the form of precipitation will have

minimal affect on the duration of spring load restrictions.
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The following subsections describe how the start of the first freezing period and winter load increases are
determined.

Start of First Freezing Period

The CTI and CFl, asdefined in equation 2.1 of section 2.1.2 “Mn/DOT’ s Technical Memorandum”, can
be used to determine freezing and thawing events. Asfigure 4.10 illustrates, freezing and thawing events
typically aternate in the Minnesota climate making it difficult to determine whether to cumulate altering
periods of freezing and thawing during the winter season (i.e., whether a previously frozen layer thaws
completely during a thawing event, and additionally, what the influence of the partial thaw is on the
following freezing period). The principal discussed in the following paragraphs was used to address this
issue and determine whether to cumulate altering periods of freezing and thawing. This information was
then used to determine the start of thefirst true freezing period used for identifying the starting date for
accumulating fall precipitation. Identification of thefirst freezing period isimportant, since in-situ
moisture cannot be measured around the state. Premature accumulation of precipitation can result in

overestimation of the amount of moisture present during the onset of freezing.

Cumulative Freezing / Thawing Index (°C-day)
15

10 - Thawing Days

Freezing Days

Time

Figure 4.10. Example of altering freezing and thawing events in Minnesota.

Dysli, et al (20) recommended modification of the principal developed by Corte, et al (21) to take into
account the alteration of freezing and thawing events during the winter period. The modified principal
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follows, that the freezing and thawing indices for each successive period of freezing, thawing and

refreezing are accumulated if the three following conditions H are verified (and or arelogical operators):

H1: (|[FI ()| >25°C>day) and (Tl (i +1) <15°C>day)
H2: |FI@)| > TI(i +2)

H3: TI(i +1) < |FI(i +2)|

If two or more zones of freezing, thawing and refreezing, satisfying the above conditions, were
touching, it would be necessary to add the freezing and thawing indices of these zones. And, if
the three conditions H cannot be verified, the significant freezing index of the air will be the highs
for all periods of freezing and refreezing. Dydli, et al (20) reported that the values of 25 and

15°C >day might require further verification for usein different countries.

It should be noted, that in addition to the above principal, further requirements were included to better
account for the different cycling scenarios present in Minnesota. The following conditions were

appended to the above hypotheses:

H4: H1(i)=Falseand (H1(i - 1) and H1(i +1) = True)
H5: TI(i+1) +TI(i +3) <15°C:day

Figure 4.11 presents a flow chart illustrating whether or not the alternating freezing and thawing periods

were accumulated during the winter freeze period.
It should be noted that, engineering judgment must be used when looking at these data sets. Some

conditions, if represented by a hypothesis, would adver sely affect the requirements presented by the

above hypotheses, and therefore, are not incor por ated.
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Cumulate dternating
: : H1orH4=True —SPYE freeze-thaw-freeze
Previous dternating and periods
freeze-thaw-freeze period -~ NO | H2=True
was accumulated and NO Do not cumulate
H3=True —— dternating freeze-thaw-
YES freeze periods
Following four aternating NO Do not cumulate
freeze-thaw-freeze periods ——» dternating freeze-thaw-
are accumulated freeze periods
l YES
Cumulate alternating
H2=True YES,  freezethan-freeze
and periods
H3 =True
and Do not cumulate
N—OP alternating f thawv
H5 = True g freeze-thaw-
freeze periods

Figure4.11. Flow chart presenting if-then statements for accumulating alternating freezing and
thawing periods.

Start of Winter Load | ncreases

Winter load increases of up to 10 percent are allowed on Minnesota routes during the winter season. The
starting date when these increases are allowed begin when the CFl, as calculated using equation 4.9,
reaches 156 degrees Celsius-day (280 degree Fahrenheit-day) (3). Aspreviously stated, further addition
of moisture to the system due to arain event will most likely have a minimal affect on the duration of
spring load restrictions after this condition is met. It isassumed that this precipitation does not add to the
freezable water at the frost depth present after the CFI reaches 156 degrees Celsius-day (280 degree
Fahrenheit-day).

n
CFl= § Daily Freezing Index (Eqn. 4.9)
i=1
Daily Freezing Index = é gerref - Lmacimum " L minimum 9
i=1 € 2 7
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Where:

CFl = cumulative freezing index calculated over a period from 1 to n days (°C-day)
Treterence = reference air temperature ([°C] seetable 2.1)

Traimm = Maximum daily air temperature (°C)

Trinmum = Minimum daily air temperature (°C)

Cumulative Spring Precipitation (CSP)

The cumulative spring precipitation was incorporated into the model as an estimate of the amount of
moisture in the pavement system during the spring-thaw season. As previously described, thein situ
degree of saturation is the preferred means of measuring moisture within the pavement structure.
However, this measurement is not available at most locations around Minnesota. Additionally, these
values cannot be predicted accurately using models such as the Integrated Climate Model until the
Mn/DOT determines the required material characteristic input values (e.g., soil suction curves for various
base and subgrade types) that best represent Minnesota conditions. These values should be available

within the next couple of years.

The cumulative spring precipitation was calculated over a predetermined interval for each season starting
when the thawing days began to accumulate, as calculated using the CTI formula presented in equation
2.1. Theprincipals discussed in section “ Cumulative Fall Precipitation (CFP) — Start of First Freeze
Period”, to address for alternating periods of freezing and thawing, were not followed to determine
whether to cumulate these altering periods. This procedure can only be followed when looking at
historical data and cannot be implemented when using ‘real-time' data, as would be the case when
calculating the cumulative spring precipitation during the spring-thaw period. Instead, the alternating
freezing periods were adjusted for partial freezing using arefreeze factor of 0.5 aspresented in

equation 2.1.

Maximum Cumul ative Freezing Index (CFI)

The CFl was incorporated into the model to reflect the total frost depth achieved during the preceding
winter season. This variableis defined as the difference between the maximum and minimum of the
integral of the daily mean air temperatures (20). Equation 4.9 presents the expression used to calculate
the cumulative freezing days. Thefinal valueincorporated into the SLRR model was the maximum CFl

achieved during the preceding winter season.
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It should be noted, that the principals discussed in section “ Cumulative Fall Precipitation (CFP) — Start of
First Freeze Period’, to address for alternating periods of freezing and thawing, were followed to
determine whether to cumulate these altering periods. This methodology can be followed when looking

at historical data, asis the case when calculating the CFI during the spring-thaw period.

Granular Base Thickness (h)

As previously described in section 3.7.3 “ Soil Borings’, four soil borings were collected from each test
sitefor determination of thickness and soil classification of the aggregate base and subgrade layers. The
average granular base thickness calculated for each test site was utilized as the surface thickness in this
modeling.

Coarse and Fine Grading Numbers (CGN and FGN)
Oman, et al (22) found a corrdation between grading numbers and DCP penetrations, and therefore, these

parameters were included as potential explanatory variablesin the multiple linear regression modeling.
Oman, et al (22) derived the coarse and fine grading numbers from the fineness modulus (FM) equation
used in concrete mix design. Theformulas arein a similar format, although using percent passing each
sievein the calculation. Equations 4.10 and 4.11 present the coarse grading number (CGN) and fine

grading number (FGN) expressions, respectively.

25.0mm+19.0mm+ 9.5mm+ 4.75mm

CON = Egn. 4.10
100 (Eq )
FGN = 200mm-+ ﬁ%ﬁmﬂL 7onm (Egn. 4.11)

Where percent passing the indicated sieve sizes [25.0 mm (1 in), 19.0 mm (0.75 in), 9.5 mm (0.375 in),

4.75 mm (#4), 2.00 mm (#10), 425 nm (#40) and 75 nm (#200)] is utilized in the expressions.

4.2.3 Multiple Linear Regression

Multiple linear regression modeling (using the computer software package called ARC, developed at the
University of Minnesota Department of Applied Statistics (23)), was generated to reflect three general
cases of data availahility:
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Casel: climatic data available,

Casell: climatic and grading number data available and

Caselll: climatic, grading number and granular base thickness data available
The following subsections present the final models chosen to represent these cases. Please note that two-
dimensional scatter plots were developed to show the conditional distribution of the response variable
(duration) to changes in each explanatory variable. The scatter plot matrices for the previously defined
explanatory and response variables are presented in appendix E. These plots were used to determine the
presence of normality, which is achieved when the mean functions are linear and the variance functions
are constant (23). As presented in the scatter plots, normality was not present, and therefore, response
and explanatory transformations were performed using Box-Cox method (a numerical procedure) in
attempt to improve the linearity of therelationships. In addition to variable transformations, the models
were further reduced (based on t-values) to diminate explanatory variables that have no significant effect
on the predicted response. This procedure involves removing predictors until no t-value satisfies o < t-
value <ty Itiscustomary to useaty, value of 2, since many t-critical values for a two-tailed test with a

level of significance of 0.05 are closeto this value (24).

Casel: Climatic Data Available
Case | isreflective of the condition where only climatic datais available, while material properties such

asthe grading numbers and layer thickness are unknown. For this case, duration (in days) is expressed as

follows:
e9 71188-0.0146776{CFP+1)°* +0.113646{CSP+1) O35u%’52 100 (Ean. 4.12)
u - . .
g+0 379826 CTI +1)°* +0.0003526@B*%6REC a
R Squared: 0.91419
Sigma hat: 0.355161
Number of cases: 3658
Degrees of freedom: 3653
Where:
D = duration (days),
%REC = percent strength recovery (%),
CH = maximum cumulative freezing index (°C>Day),
CTl = cumulative thawing index (°C>Day),

CSP = cumulative spring precipitation (mm) and
CFP = cumulativefall precipitation (mm).

52



The summary analysis of variance tables for this case, prior to and after backwards elimination, are
presented in sections E.1.1 and E.1.2 of appendix E. Figure 4.12 presents actual verses predicted
duration. Asillustrated, thereis a strong correlation between duration and the explanatory variables

(climatic and percent strength recovery data).

Casel: Climatic Data Available

Actua (Duration+100)0'52, days
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6 8 10 12 14 16 18 20
Predicted (Duration+100)*%, days

Figure4.12. Actual verses predicted duration when climatic data available.

Casell: Climatic and Grading Number Data Available

Case Il isreflective of the condition where both climatic data and grading numbers are available. For this
case, duration (in days) is expressed as follows:

(Egn. 4.13)

1 5.90778 +0.224152 XCSP + 0.235276 XCFP + 0.513073>CTI - 0.908475XCGN +7.36244 ¥GN _q%-sg
i €0.118238 + CFl ¥- 0.406001 + 0.0231120 >CFP + 00126380 >CT1 ) + o
£+ %REC ngFP x(-0.00623356 - 0.000190931>CSP) + CTI X~ 0.00401363 + 0.000101354 *CSP) +b’?’
i £0.000939003>CSP B

D= - 100
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Where:

CFl = CFI*®#
CSP = (CSP+1)*
CTI = (CTI1+1)*¥
CFP = (CFP+1)*®

FGN = FGN**
R Squared: 0.929252
Sigma hat: 0.50561
Number of cases: 5280
Degrees of freedom: 5263

Where:

D = duration (days),

%REC = percent strength recovery (%),

CHl = maximum cumulative freezing index (°C>Day),

CTl = cumulative thawing index (°C>Day),

CSP = cumulative spring precipitation (mm),
CFP = cumulativefall precipitation (mm),
CGN = coarse grading number and

FGN = fine grading number.

The summary analysis of variance tables for this case, prior to and after backwards elimination, are
presented in sections E.2.1 and E.2.2 of appendix E. Figure 4.13 presents actual verses predicted
duration. Asillustrated, thereis a strong correlation between duration and the explanatory variables

(climatic and percent strength recovery data).
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Figure4.13. Actual verses predicted duration when climatic and grading number data available.

Caselll: Climatic, Grading Number and Granular Base Thickness Data Available

Case Il isreflective of the condition where climatic data, grading number and base layer thickness data

areavailable. For this case, duration (in days) is expressed as follows:

(Egn. 4.14)
i U%.SQ
£12.3627 +0.531245CT| - 0.738174>CGN + 6.89320GN -12.7962>h :

D = { +0.151226CSP + CFI X-5.61241- 0.381520CFP) y -100
: + R 00872104+ CFl (-0.299352 +0.0131109>CFP+0.0139689>CSP +0.00651875>CT! )if
& CFP(-0.00330859 - 0.000156687 »CSP) - 0.00374426>CSP th

CFl = CFI*®#

CSP = (CSP+1)**
CTI = (CTI+1)**
CFP = (CFP+1)*®
FGN = FGN**
h= h—0.55
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R Squared: 0.938728
Sigma hat: 0.470579
Number of cases: 5280
Degrees of freedom: 5262

Where:

D = duration (days),

%REC = percent strength recovery (%),

CH = maximum cumulative freezing index (°C>Day),
CTl = cumulative thawing index (°C>Day),

CSP = cumulative spring precipitation (mm),
CFP = cumulativefall precipitation (mm),
CGN = coarse grading number,

FGN = fine grading number and

h = granular base thickness (mm).

The summary analysis of variance tables for this case, prior to and after backwards elimination, are
presented in sections E.3.1 and E.3.2 of appendix E. Figure 4.14 presents actual verses predicted
duration. Asillustrated, thereis a strong correlation between duration and the explanatory variables

(climatic and percent strength recovery data).

Caselll: Climatic, Grading Number and Granular Base Thickness

Data Available
Actua (Duration+100)0'59, days

26
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Figure4.14. Actual verses predicted duration when climatic, grading number and granular base thickness
data available.
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4.3 Proposed Statute L anguage Changes

It is recommended that Minnesota Statute 169.87 * Seasonal Load Restriction; Route Designation”,
subdivision 2 * Seasonal Load Restriction” be modified to reflect the additional time required by
aggregate-surfaced roads to reach load carrying capacity. As previously presented in section 2.1.1,

subdivision 2 currently reads as follows (2):

Subdivision 2. Seasonal load restriction. Except for Portland cement concrete roads, between
the dates set by the Commissioner of Transportation each year, the weight on any single axle shall
not exceed five tons on a county highway, town road, or city street that has not been restricted as
provided in subdivison 1. The gross weight on consecutive axles shall not exceed the gross
weight allowed in sections 169.822 to 169.829 multiplied by a factor of five divided by nine. This
reduction shall not apply to the gross vehicle weight.

The following sections enumerate on possible statute changes that would set the ending date for
aggregate-surfaced roads using one of the following methods:
Fixed Ending Date (fixed at 10 weeks)
Floating Ending Date (additional two weeks beyond that set for flexible pavements)
Floating Ending Date (based on yearly environmental conditions— SLRR)

4.3.1 Fixed Duration (fixed at 10 weeks)
Keep subdivision 2 and add the following additional subdivisions:

Subdivision 2a. Duration on asphalt-concrete roads. The duration of spring-load restrictions are set by
the Commissioner of transportation, for each zone as established by the Commissioner, based on

environmental models each year.
Subdivision 2b. Duration on aggr egate-sur faced roads. The duration of spring-load restrictions shall
start when restrictions are placed on asphalt-concrete roads and end 10 weeks thereafter for the given

Zone.

4.3.2 Floating Ending Date (additional two weeks beyond that set for flexible pavements)

Keep subdivision 2 and add the following additional subdivisions:
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Subdivision 2a. Duration on asphalt-concrete roads. The duration of spring-load restrictions are set by
the Commissioner of transportation, for each zone as established by the Commissioner, based on

environmental models each year.
Subdivision 2b. Duration on aggr egate-sur faced roads. The duration of spring-load restrictions shall
start when restrictions are placed on asphalt-concrete roads and extend 2 weeks beyond the ending date of

restrictions for the given zone.

4.3.3 Floating Ending Date (based on yearly environmental conditions — SLRR)

Keep subdivision 2 and add the following additional subdivisions:

Subdivision 2a. Duration on asphalt-concrete roads. The duration of spring-load restrictions are set by
the Commissioner of transportation, for each zone as established by the Commissioner, based on

environmental models each year.
Subdivision 2b. Duration on aggr egate-sur faced roads. The duration of spring-load restrictions shall

start when restrictions are placed on asphalt-concrete roads and end on a date established by the

Commissioner of Transportation based on environmental models each year.
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

51 Summary
Thefollowing two methods were used to characterize changes in load carrying capacity over timefor
each test section:

Area Under the DCP penetration index (DPI) Profile (AUDP) and

Damage as reflected through predicted rutting depths.
In general, the two independent methods yielded similar strength recovery results differentiated by
approximately one week; where the percent strength recovery, with respect to time since the start of SLR
for rutting depth predictions, required one additional week to achieve given recovery levels compared to
that obtained using results estimated with the normalized AUDP (NAUDP). Consequently, NAUDP and
RD values indicated an average of 9 and 10 weeks, after the start of SLR, to reach full load carrying
capacity, respectively. At a 95 percent confidence level, aggregate-surfaced roads typically require
between 0.5 to 2.0 and 1.5 to 3 additional weeksto reach full load carrying capacity using the NAUDP
and RD methodologies, respectively. Additionally, this investigation found that these roadways are
typically 60 to 90 and 50 to 70 percent of their normal strength values, using the NAUDP and RD
methodol ogies, when SLR are removed from flexible pavements and unrestricted loads are allowed,
respectively. Peak strength loss, on average, occurred 5 weeks after the start of SLR for both methods
(between 4.5 and 5.5 weeks at a 95 percent confidence level). Please note that these results (i.e., an
extended recovery period between 1 to 2 weeks) are supported by the trends measured at the Mn/ROAD

site,

Multivariate linear regression modeling was performed for development of a spring load restriction
removal model. Careful consideration was taken when determining which variables to include in the
modeling to ensure that the final model could be implemented. Duration, calculated as the time (since
SLR start) required to attain given strength recovery levels, was chosen as the variabl e to indicate when
SLR can potentially beremoved. The following variables were selected as predictors to determine the
duration, since SLR start, required to achieve given strength recovery levels: percent strength recovery
(%REC), cumulative thawing index (CTI), cumulative fall precipitation (CFP), cumulative spring
precipitation (CSP), maximum cumulative freezing index (CFI), granular base thickness (h), coarse
grading number (CGN) and fine grading number (FGN).
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Multiple linear regression modeling was generated to reflect three general cases of data availability:

Casel: climatic data available,

Casell: climatic and grading number data available and

Caselll: climatic, grading number and granular base thickness data available
Theregression analyses (using the NAUDP data) indicated a strong corrdation between duration,
calculated as the time (since spring load restriction start) required to attain given strength recovery levels
and climatic and grading inputs for the above cases. Thefollowing lists the general, summary statistics
for these models:

Casel: R Square=0.91, Sigma hat = 0.36, number of cases = 3658

Casell: R Square=0.93, Sigma hat = 0.51, number of cases = 5280

Caselll: R Square= 0.94, Sigma hat = 0.47, number of cases = 5280

As aresult of the research findings of thisinvestigation, it is recommended that Minnesota Statute 169.87
“Seasonal Load Restriction; Route Designation”, subdivision 2 “ Seasonal Load Restriction” be modified
to reflect the additional time required by aggregate-surfaced roads to reach full load carrying capacity.
Possible statute changes are: fixed duration (fixed at 10 weeks), floating ending date (additional two
weeks beyond that set for flexible pavements), floating ending date (based on yearly environmental
conditions), or a combination of these removal methods. Additionally, it is recommended that the AUDP
be used in future work, in lieu of damage quantified using rutting depth, due to the increased degree of
scatter present in the latter method.

52 Conclusions

Thefollowing conclusions can be drawn from the results of this study:
The dynamic cone penetrometer and data analysis procedure described in this report appear to offer a
reliable, portable, inexpensive alternative to determining seasonal changes in load carrying capacity.
As anticipated, (in general) the penetration index increases with increasing moisture content.
Similar strength recovery trends were obtained using two independent analyses methods (i.e., area
under the dynamic cone penetrometer penetration index profile and damage quantified using
predicted rutting depth).
Thefollowing trends were found using the area under the dynamic cone penetrometer penetration
index profile values:
0 Aggregate-surfaced road strengths are typically between 60 to 90 percent of their normal strength

values when SLR are removed from flexible pavements and unrestricted loads are allowed.
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0 At a95 percent confidence level, full strength recovery (100 percent) is obtained between 8.5 and
10.0 weeks after the start of SLR, thereby exceeding the typical 8-week period of SLR by 0.5 to
2.0 weeks, respectively.

0 Onaverage, peak strength loss occurred 5 weeks after the start of spring load restrictions. At a95
percent confidence level, peak strength loss occurred between 4.5 and 5.5 weeks after the start of
spring load restrictions.

Thefollowing trends were found with damage quantified using predicted rutting depth values:

0 Aggregate-surfaced road strengths are typically between 50 to 70 percent of their normal strength
values when spring load restrictions are removed from flexible pavements and unrestricted |oads
are alowed.

0 At a95 percent confidence level, full strength recovery (100 percent) is obtained between 9.5 and
11 weeks after the start of SLR, thereby, exceeding the typical 8-week period of SLR by 1.5t0 3
weeks, respectively.

0 Onaverage, peak strength loss occurred 5 weeks after the start of spring load restrictions. At a95
percent confidence level, peak strength loss occurred between 4.5 and 5.5 weeks after the start of
spring load restrictions.

The extended recovery period of between 1.5 to 4 weeks found in this study is supported by trends

measured at the Mn/ROAD site (4).

In general, area under the dynamic cone penetrometer penetration index profileis an excellent

indicator of seasonal load carrying capacity changes. Damage quantified using rutting depth is

capable of indicating seasonal load carrying capacity changes; however, a greater amount of scatter is
apparent compared to that generated using the area under the dynamic cone penetrometer index
profile method.

Theresults of regression analyses performed on the normalized area under the dynamic cone

penetrometer index profile data show strong correlations between duration, calculated as thetime

(since spring load restriction start) required to attain given strength recovery levels and climatic and

grading inputs.

Modification (to reflect Minnesota conditions) of Dysli, et al (20) recommended modification of the

principal developed by Corte, et al (21) offers a viable method to determine whether to cumulate

altering periods of freezing and thawing.
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53

Recommendations

The following recommendations were drawn from this study:

Minnesota Statute 169.87 “ Seasonal L oad Restriction; Route Designation”, subdivision 2 “ Seasonal
Load Restriction” be modified to reflect the additional time required by aggregate-surfaced roads to
reach load carrying capacity. Possible statute changes are: fixed duration (fixed at 10 weeks),
floating ending date (additional two weeks beyond that set for flexible pavements), floating ending

date (based on yearly environmental conditions), or a combination of these removal methods.

Typical seasonal penetration values (i.e., area under the dynamic cone penetrometer penetration index
profile) should be organized and presented for the different materials characterized in this study. This
data was analyzed and is available, but was not synthesized for this report.

It is recommended that the area under the dynamic cone penetrometer penetration index profile be
used in future work, in lieu of damage quantified using rutting depth methodol ogy discussed in this
study, due to the increased degree of scatter present in the latter method.

The multiple linear regression models incorporating duration as a function of environmental, granular

base thickness and / or grading numbers should be validated prior to implementation.
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APPENDIX A
TEST SITE CHARACTERIZATION



Table A.1. General test site survey information.

County Route General Location Description Comments
CR 113 From TH 10 North to CSAH 26 821%13 isaminor collector that runs perpendicular to
Clay CSAH 12 runs perpendicular to TH 9 & isan access route
CSAH 12 [From TH 9to CSAH 31 to the Clay Co. Landfill. Minor collector. Projected ADT
117.
. CR 85
Chisago CRE3
CSAH 31A
Clearwater CSAH 31B
. |CR130
Crow Wing CR 139
Dakota CR 58 500 ft. east of TH3, at posted sign Farm Vehicles
CR 64 East of Flagstaff, near farmer'sdrive to field aggregate hauling trucks and farm vehicles
Douglas [CR73 From intersection of CR74 go west 900 ft school bus, garbage trucks, farm trucks
CR 74 From intersection of CR73 go north 850 ft. school bus, garbage trucks, farm trucks
) Approx 1000 ft North of Jct. Of CSAH 8 (Sec. 11,
Fillmore  |CSAH 21 T103N, R10W)
Lincoln CR 121 1.25mi E of USTH 75
CSAH 18 (1.5 mi E of intersection of CSAH 18 and CSAH 5
CSAH 14 From CSAH 3, 9_0 ft east, 1.973 miles to beginning
of site on south side of road
Mahnomen From TH 200 h 1.848 mil i
CSAH 8 sirdoem , go north 1.848 miles to site on west
CR 112 1280 ft. N of the SE corner of Sec. 27- T38N -
Mille Lacs R27W
CR 140 647 ft. W of the SE corner of Sec. 27 - T38N -
R27W
Olmsted CR 101 0.35mi. E Jct 35 Ave farm to market trucks
CR 132 100 ft. north JCT 15th st. SE farm to market trucks
CSAH 17 At jct TH 19 & CSAH 17, from CL of TH19, 1200
Redwood ft sguth on CSAH 17 to beginning of test section
CSAH 25 At jct. CSAH 17 & 25, from CL of CSAH 17, 755
ft. west on CSAH 25 to beginning of test section
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Table A.1. General test site information (continued).

County Route General Location Description Comments
<t Louis CR 696 1.1 mile west of CSAH 98 (Canosia Rd)
' CSAH 35 [0.45 miles east of LaVauee Rd (CSAH 48)
CR 61 NE of Owatonna
Stede  ISR64 |NW of Owatonna
Table A.2. Surface, subgrade, drainage and traffic test site survey information.
Drainage Characterigtics/
Surface Layer Subgrade Design Traffic
. Surface| Cross- | Slope to| Ditch o
County Route él%gs Agg. Type Thlgl:];\e& Description  |Class| Width | Slope | Ditch |Depth|ADT [HCADT HCﬁDT
(ft) (%) | (ratio) | (ft)
Clay CR 113 5 | Grave 3 Gra”L“(lgrn/qC'ay A6| 26 | 21 | 41 | 5 [100]| 10
CSAH 12 5 Gravel 3 Granular A-1 28 2.1 4.1 6-8 | 90 10
. CR 85
Chisago CRB88
CSAH 31A
Clearwater CSAH 31B
Crow Win CR 130 5 Gravel Clay 24 55 4.1 2.1
9 CR 139 5 Gravel 26 25 51 25
CR 58 5 Gravel 8-10 500
CaCl . o
Dakota CR 64 treated 6-8 Sal: 44.8% Silt, A-4 780
. 2.2% Clay
Limestone
Doualas CR 73 5 3 3 135
9% crR74 5 3 2 | 90
Fillmore |CSAH 21 2 Gravel 6 130%| 48 2 4.1 3 200
Lincoln CR 121 5 Gravel 1 33 4 4.1 4 90
CSAH 18 5 Gravel 1 36 5.6 4.1 5 80
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Table A.2. Surface, subgrade, drainage and traffic test site information (continued).

Drainage Characterigtics/

Surface Layer Subgrade Design Traffic
. Surface| Cross- | Slope to| Ditch o
County Route égi Agg. Type Th'gl:];]% Description  |Class| Width | Slope | Ditch |Depth|ADT |[HCADT HCﬁDT
(ft) (%) | (ratio) | (ft)
Gravel
CSAH 14 5 |(Handyside 3 Clay, yellow
Pit
Mahnomen )
Gravdl,
CSAH 8 5 brown, 4 Clay, yellow
sandy
Mille Lacs CR 112 25 36 | 341 | 19 | 89 7
CR 140 28 46 | 371 | 34 | 56 5
Olmsted LL=33.4,
Crushed PL=25.8, Pl =7.6 )
CR 101 2 Limestone 6 45.8% slt, 8.3% 22 2 4:1 15 | 65 10.9
clay
LL=22.0,
Crushed PL=20.1, Pl =1.9,
CR13Z 1A24 inegone| 10 20.3% silt, 4.2% 3 |10 5
clay
CSAH 17 5 4-6
Redwood (A r25 | 5 46
crushed . .
sandy silt glacial
CR 6% 5 | gas, tll, reddish brown 100
i brown
St. Louis -
crushed sandy silt w/
CSAH 35 gravel, gravel & glacial 270
brown till, reddish brown
Stede CR 61 5 |Limestone| 2-4 Clay A-7| 28 4 4:1 4-6 | 200 10
CR 64 5 |Limestone| 2-3 Clay A-7| 24 4 31 3-4 | 200 10
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Table A.3. Surface moisture content data.

SLR Ste Moisture

County Route Week Date Number Content

Number (%)
Chisago CR 85 1 22-Mar-01 1 8.0
Chisago CR 85 1 22-Mar-01 2 7.2
Chisago CR 85 2 29-Mar-01 2 5.2
Chisago CR 85 3 06-Apr-01 2 4.1
Chisago CR 85 4 12-Apr-01 2 6.4
Chisago CR 85 5 19-Apr-01 2 3.7
Chisago CR 85 6 27-Apr-01 2 4.3
Chisago CR 85 7 04-May-01 2 3.6
Chisago CR 85 1 22-Mar-01 3 4.4
Chisago CR 85 2 29-Mar-01 3 4.9
Chisago CR 85 3 06-Apr-01 3 4.4
Chisago CR 85 4 12-Apr-01 3 54
Chisago CR 85 5 19-Apr-01 3 3.9
Chisago CR 85 6 27-Apr-01 3 3.8
Chisago CR 85 7 04-May-01 3 4.8
Chisago CR 85 1 22-Mar-01 4 4.4
Chisago CR 85 2 29-Mar-01 4 8.1
Chisago CR 85 3 06-Apr-01 4 8.0
Chisago CR 85 4 12-Apr-01 4 8.3
Chisago CR 85 5 19-Apr-01 4 6.7
Chisago CR 85 6 27-Apr-01 4 6.0
Chisago CR 85 7 04-May-01 4 7.1
Chisago CR 85 8 11-May-01 4 51
Chisago CR 85 9 16-May-01 4 35
Chisago CR 85 10 24-May-01 4 8.2
Chisago CR 85 11 31-May-01 4 5.9
Chisago CR 85 12 08-Jun-01 4 4.9
Chisago CR 85 14 19-Jun-01 4 4.7
Chisago CR 85 8 11-May-01 5 3.1
Chisago CR 85 8 11-May-01 6 3.1
Chisago CR 85 9 16-May-01 6 4.2
Chisago CR 85 10 24-May-01 6 5.2
Chisago CR 85 11 31-May-01 6 3.6
Chisago CR 85 12 08-Jun-01 6 3.9
Chisago CR 85 14 19-Jun-01 6 3.8
Chisago CR 85 9 16-May-01 7 6.2
Chisago CR 85 10 24-May-01 7 7.9
Chisago CR 85 11 31-May-01 7 55
Chisago CR 85 12 08-Jun-01 7 6.3
Chisago CR 85 14 19-Jun-01 7 7.1
Chisago CR 88 1 22-Mar-01 1 54
Chisago CR 88 2 29-Mar-01 1 5.2
Chisago CR 88 3 06-Apr-01 1 53
Chisago CR 88 4 12-Apr-01 1 5.9
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture

County Route Week Date Number Content
Number (%)
Chisago CR 88 5 19-Apr-01 1 4.5
Chisago CR 88 6 27-Apr-01 1 4.8
Chisago CR 88 7 04-May-01 1 4.6
Chisago CR 88 8 11-May-01 1 4.4
Chisago CR 88 9 16-May-01 1 3.3
Chisago CR 88 10 24-May-01 1 5.8
Chisago CR 88 11 31-May-01 1 0.1
Chisago CR 88 12 08-Jun-01 1 3.7
Chisago CR 88 14 19-Jun-01 1 4.0
Chisago CR 88 1 22-Mar-01 2 4.6
Chisago CR 88 2 29-Mar-01 2 4.7
Chisago CR 88 3 06-Apr-01 2 4.6
Chisago CR 88 4 12-Apr-01 2 5.0
Chisago CR 88 5 19-Apr-01 2 4.6
Chisago CR 88 6 27-Apr-01 2 4.2
Chisago CR 88 7 04-May-01 2 5.2
Chisago CR 88 8 11-May-01 2 5.2
Chisago CR 88 9 16-May-01 2 5.2
Chisago CR 88 10 24-May-01 2 6.1
Chisago CR 88 11 31-May-01 2 3.7
Chisago CR 88 12 08-Jun-01 2 51
Chisago CR 88 14 19-Jun-01 2 4.8
Chisago CR 88 1 22-Mar-01 3 6.2
Chisago CR 88 2 29-Mar-01 3 6.1
Chisago CR 88 3 06-Apr-01 3 6.8
Chisago CR 88 4 12-Apr-01 3 6.7
Chisago CR 88 5 19-Apr-01 3 6.3
Chisago CR 88 6 27-Apr-01 3 6.3
Chisago CR 88 7 04-May-01 3 6.2
Chisago CR 88 8 11-May-01 3 6.7
Chisago CR 88 9 16-May-01 3 6.1
Chisago CR 88 10 24-May-01 3 7.1
Chisago CR 88 11 31-May-01 3 6.1
Chisago CR 88 12 08-Jun-01 3 5.2
Chisago CR 88 14 19-Jun-01 3 55
Clay CSAH 12 10 23-Apr-02 1 7.7
Clay CSAH 12 11 01-May-02 1 5.4
Clay CSAH 12 12 10-May-02 1 55
Clay CSAH 12 23 24-Jul-02 1 54
Clay CSAH 12 24 31-Jul-02 1 4.4
Clay CSAH 12 26 14-Aug-02 1 54
Clay CSAH 12 31 20-Sep-02 1 5.8
Clay CSAH 12 34 08-Oct-02 1 4.6
Clay CSAH 12 36 22-Oct-02 1 6.9
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture
County Route Week Date Number Content

Number (%)
Clay CSAH 12 10 23-Apr-02 2 6.1
Clay CSAH 12 11 01-May-02 2 51
Clay CSAH 12 12 10-May-02 2 6.0
Clay CSAH 12 23 24-Jul-02 2 4.5
Clay CSAH 12 24 31-Jul-02 2 4.8
Clay CSAH 12 26 14-Aug-02 2 5.0
Clay CSAH 12 31 20-Sep-02 2 4.1
Clay CSAH 12 34 08-Oct-02 2 5.4
Clay CSAH 12 36 22-Oct-02 2 7.5
Clay CSAH 12 10 23-Apr-02 3 55
Clay CSAH 12 11 01-May-02 3 4.8
Clay CSAH 12 12 10-May-02 3 6.2
Clay CSAH 12 23 24-Jul-02 3 55
Clay CSAH 12 24 31-Jul-02 3 4.2
Clay CSAH 12 26 14-Aug-02 3 6.3
Clay CSAH 12 31 20-Sep-02 3 55
Clay CSAH 12 34 08-Oct-02 3 6.5
Clay CSAH 12 36 22-0Oct-02 3 7.4
Clay CR 113 5 23-Apr-02 1 5.7
Clay CR 113 6 01-May-02 1 3.8
Clay CR 113 7 10-May-02 1 6.8
Clay CR 113 8 16-May-02 1 51
Clay CR 113 9 23-May-02 1 59
Clay CR 113 10 29-May-02 1 4.9
Clay CR 113 11 06-Jun-02 1 51
Clay CR 113 12 12-Jun-02 1 4.9
Clay CR 113 18 24-Jul-02 1 6.1
Clay CR 113 19 31-Jul-02 1 6.0
Clay CR 113 21 14-Aug-02 1 51
Clay CR 113 26 20-Sep-02 1 5.9
Clay CR 113 34 08-Oct-02 1 6.1
Clay CR 113 36 22-0Oct-02 1 7.6
Clay CR 113 5 23-Apr-02 2 7.4
Clay CR 113 6 01-May-02 2 4.6
Clay CR 113 7 10-May-02 2 5.2
Clay CR 113 8 16-May-02 2 4.7
Clay CR 113 9 23-May-02 2 59
Clay CR 113 10 29-May-02 2 5.2
Clay CR 113 11 06-Jun-02 2 5.9
Clay CR 113 12 12-Jun-02 2 4.2
Clay CR 113 18 24-Jul-02 2 5.2
Clay CR 113 19 31-Jul-02 2 53
Clay CR 113 21 14-Aug-02 2 6.0
Clay CR 113 26 20-Sep-02 2 6.3
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture
County Route Week Date Number Content

Number (%)

Clay CR 113 34 08-Oct-02 2 7.9
Clay CR 113 36 22-Oct-02 2 6.3
Clay CR 113 5 23-Apr-02 3 6.1
Clay CR 113 6 01-May-02 3 4.7
Clay CR 113 7 10-May-02 3 6.3
Clay CR 113 8 16-May-02 3 5.0
Clay CR 113 9 23-May-02 3 5.8
Clay CR 113 10 29-May-02 3 4.7
Clay CR 113 11 06-Jun-02 3 57
Clay CR 113 12 12-Jun-02 3 4.2
Clay CR 113 18 24-Jul-02 3 55
Clay CR 113 19 31-Jul-02 3 6.1
Clay CR 113 21 14-Aug-02 3 6.0
Clay CR 113 26 20-Sep-02 3 6.5
Clay CR 113 34 08-Oct-02 3 6.4
Clay CR 113 36 22-Oct-02 3 5.9
Clearwater CSAH 31A 1 27-Mar-02 1 8.1
Clearwater CSAH 31A 2 03-Apr-02 1 10.2
Clearwater CSAH 31A 3 10-Apr-02 1 53
Clearwater CSAH 31A 4 17-Apr-02 1 7.6
Clearwater CSAH 31A 5 24-Apr-02 1 5.8
Clearwater CSAH 31A 6 02-May-02 1 7.8
Clearwater CSAH 31A 7 08-May-02 1 7.9
Clearwater CSAH 31A 8 15-May-02 1 7.0
Clearwater CSAH 31A 9 23-May-02 1 6.8
Clearwater CSAH 31A 10 30-May-02 1 54
Clearwater CSAH 31A 11 06-Jun-02 1 135
Clearwater CSAH 31A 12 13-Jun-02 1 15.0
Clearwater CSAH 31A 19 05-Aug-02 1 5.7
Clearwater CSAH 31A 21 14-Aug-02 1 85
Clearwater CSAH 31A 22 21-Aug-02 1 6.7
Clearwater CSAH 31A 28 07-Oct-02 1 7.2
Clearwater CSAH 31A 29 14-Oct-02 1 6.1
Clearwater CSAH 31A 30 21-Oct-02 1 7.3
Clearwater CSAH 31A 1 27-Mar-02 2 7.5
Clearwater CSAH 31A 2 03-Apr-02 2 7.1
Clearwater CSAH 31A 3 10-Apr-02 2 6.0
Clearwater CSAH 31A 4 17-Apr-02 2 6.2
Clearwater CSAH 31A 5 24-Apr-02 2 9.1
Clearwater CSAH 31A 6 02-May-02 2 6.9
Clearwater CSAH 31A 7 08-May-02 2 7.5
Clearwater CSAH 31A 8 15-May-02 2 59
Clearwater CSAH 31A 9 23-May-02 2 6.8
Clearwater CSAH 31A 10 30-May-02 2 7.0
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture
County Route Week Date Number Content

Number (%)
Clearwater CSAH 31A 11 06-Jun-02 2 8.6
Clearwater CSAH 31A 12 13-Jun-02 2 13.2
Clearwater CSAH 31A 19 05-Aug-02 2 9.0
Clearwater CSAH 31A 21 14-Aug-02 2 6.1
Clearwater CSAH 31A 22 21-Aug-02 2 6.6
Clearwater CSAH 31A 28 07-Oct-02 2 7.7
Clearwater CSAH 31A 29 14-Oct-02 2 6.4
Clearwater CSAH 31A 30 21-Oct-02 2 4.9
Clearwater CSAH 31A 1 27-Mar-02 3 8.3
Clearwater CSAH 31A 2 03-Apr-02 3 7.1
Clearwater CSAH 31A 3 10-Apr-02 3 5.7
Clearwater CSAH 31A 4 17-Apr-02 3 12.0
Clearwater CSAH 31A 5 24-Apr-02 3 7.4
Clearwater CSAH 31A 6 02-May-02 3 9.2
Clearwater CSAH 31A 7 08-May-02 3 9.8
Clearwater CSAH 31A 8 15-May-02 3 7.9
Clearwater CSAH 31A 9 23-May-02 3 10.0
Clearwater CSAH 31A 10 30-May-02 3 8.0
Clearwater CSAH 31A 11 06-Jun-02 3 11.9
Clearwater CSAH 31A 12 13-Jun-02 3 21.3
Clearwater CSAH 31A 19 05-Aug-02 3 7.5
Clearwater CSAH 31A 21 14-Aug-02 3 4.9
Clearwater CSAH 31A 22 21-Aug-02 3 6.5
Clearwater CSAH 31A 28 07-Oct-02 3 4.6
Clearwater CSAH 31A 29 14-Oct-02 3 4.0
Clearwater CSAH 31A 30 21-Oct-02 3 6.1
Clearwater CSAH 31B 1 27-Mar-02 1 9.4
Clearwater CSAH 31B 2 03-Apr-02 1 6.4
Clearwater CSAH 31B 3 10-Apr-02 1 5.7
Clearwater CSAH 31B 4 17-Apr-02 1 6.2
Clearwater CSAH 31B 5 24-Apr-02 1 6.1
Clearwater CSAH 31B 6 02-May-02 1 9.0
Clearwater CSAH 31B 8 15-May-02 1 6.8
Clearwater CSAH 31B 9 23-May-02 1 5.6
Clearwater CSAH 31B 10 30-May-02 1 4.4
Clearwater CSAH 31B 11 06-Jun-02 1 8.9
Clearwater CSAH 31B 12 13-Jun-02 1 224
Clearwater CSAH 31B 19 05-Aug-02 1 5.9
Clearwater CSAH 31B 21 14-Aug-02 1 9.3
Clearwater CSAH 31B 22 21-Aug-02 1 3.8
Clearwater CSAH 31B 28 07-Oct-02 1 4.3
Clearwater CSAH 31B 29 14-Oct-02 1 3.9
Clearwater CSAH 31B 30 21-Oct-02 1 3.8
Clearwater CSAH 31B 1 27-Mar-02 2 6.5
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture
County Route Week Date Number Content

Number (%)
Clearwater CSAH 31B 2 03-Apr-02 2 7.0
Clearwater CSAH 31B 3 10-Apr-02 2 14.0
Clearwater CSAH 31B 4 17-Apr-02 2 9.8
Clearwater CSAH 31B 5 24-Apr-02 2 8.6
Clearwater CSAH 31B 6 02-May-02 2 8.0
Clearwater CSAH 31B 8 15-May-02 2 8.6
Clearwater CSAH 31B 9 23-May-02 2 7.1
Clearwater CSAH 31B 10 30-May-02 2 6.0
Clearwater CSAH 31B 11 06-Jun-02 2 13.1
Clearwater CSAH 31B 12 13-Jun-02 2 21.7
Clearwater CSAH 31B 19 05-Aug-02 2 53
Clearwater CSAH 31B 21 14-Aug-02 2 4.3
Clearwater CSAH 31B 22 21-Aug-02 2 3.6
Clearwater CSAH 31B 28 07-Oct-02 2 4.0
Clearwater CSAH 31B 29 14-Oct-02 2 4.1
Clearwater CSAH 31B 30 21-Oct-02 2 4.0
Clearwater CSAH 31B 1 27-Mar-02 3 4.3
Clearwater CSAH 31B 2 03-Apr-02 3 4.9
Clearwater CSAH 31B 3 10-Apr-02 3 5.0
Clearwater CSAH 31B 4 17-Apr-02 3 8.8
Clearwater CSAH 31B 5 24-Apr-02 3 5.8
Clearwater CSAH 31B 6 02-May-02 3 8.2
Clearwater CSAH 31B 8 15-May-02 3 6.2
Clearwater CSAH 31B 9 23-May-02 3 8.1
Clearwater CSAH 31B 10 30-May-02 3 53
Clearwater CSAH 31B 11 06-Jun-02 3 14.3
Clearwater CSAH 31B 12 13-Jun-02 3 234
Clearwater CSAH 31B 19 05-Aug-02 3 4.9
Clearwater CSAH 31B 21 14-Aug-02 3 4.0
Clearwater CSAH 31B 22 21-Aug-02 3 3.6
Clearwater CSAH 31B 28 07-Oct-02 3 4.3
Clearwater CSAH 31B 29 14-Oct-02 3 3.9
Clearwater CSAH 31B 30 21-Oct-02 3 3.9
Crow Wing CR 139 1 21-Feb-02 1 6.4
Crow Wing CR 139 6 27-Mar-02 1 6.0
Crow Wing CR 139 7 04-Apr-02 1 6.3
Crow Wing CR 139 8 11-Apr-02 1 7.9
Crow Wing CR 139 9 18-Apr-02 1 5.8
Crow Wing CR 139 10 25-Apr-02 1 54
Crow Wing CR 139 11 02-May-02 1 5.2
Crow Wing CR 139 12 09-May-02 1 4.9
Crow Wing CR 139 13 16-May-02 1 5.0
Crow Wing CR 139 21 11-Jul-02 1 4.7
Crow Wing CR 139 24 02-Aug-02 1 35
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture
County Route Week Date Number Content

Number (%)
Crow Wing CR 139 26 16-Aug-02 1 3.3
Crow Wing CR 139 1 21-Feb-02 2 7.8
Crow Wing CR 139 6 27-Mar-02 2 5.6
Crow Wing CR 139 7 04-Apr-02 2 7.2
Crow Wing CR 139 8 11-Apr-02 2 7.2
Crow Wing CR 139 9 18-Apr-02 2 6.5
Crow Wing CR 139 10 25-Apr-02 2 4.8
Crow Wing CR 139 11 02-May-02 2 51
Crow Wing CR 139 12 09-May-02 2 51
Crow Wing CR 139 13 16-May-02 2 51
Crow Wing CR 139 21 11-Jul-02 2 4.6
Crow Wing CR 139 24 02-Aug-02 2 4.0
Crow Wing CR 139 26 16-Aug-02 2 4.1
Crow Wing CR 139 1 21-Feb-02 3 6.6
Crow Wing CR 139 6 27-Mar-02 3 6.1
Crow Wing CR 139 7 04-Apr-02 3 6.7
Crow Wing CR 139 8 11-Apr-02 3 6.5
Crow Wing CR 139 9 18-Apr-02 3 6.2
Crow Wing CR 139 10 25-Apr-02 3 54
Crow Wing CR 139 11 02-May-02 3 5.2
Crow Wing CR 139 12 09-May-02 3 5.7
Crow Wing CR 139 13 16-May-02 3 51
Crow Wing CR 139 21 11-Jul-02 3 5.0
Crow Wing CR 139 24 02-Aug-02 3 3.9
Crow Wing CR 139 26 16-Aug-02 3 4.7
Crow Wing CR 130 1 21-Feb-02 1 7.6
Crow Wing CR 130 6 27-Mar-02 1 7.9
Crow Wing CR 130 7 04-Apr-02 1 10.5
Crow Wing CR 130 8 11-Apr-02 1 7.9
Crow Wing CR 130 9 18-Apr-02 1 7.7
Crow Wing CR 130 10 25-Apr-02 1 6.8
Crow Wing CR 130 11 02-May-02 1 7.6
Crow Wing CR 130 12 09-May-02 1 7.4
Crow Wing CR 130 13 16-May-02 1 6.9
Crow Wing CR 130 21 11-Jul-02 1 6.3
Crow Wing CR 130 24 02-Aug-02 1 6.5
Crow Wing CR 130 26 16-Aug-02 1 6.2
Crow Wing CR 130 1 21-Feb-02 2 8.3
Crow Wing CR 130 6 27-Mar-02 2 7.8
Crow Wing CR 130 7 04-Apr-02 2 8.5
Crow Wing CR 130 8 11-Apr-02 2 9.1
Crow Wing CR 130 9 18-Apr-02 2 8.2
Crow Wing CR 130 10 25-Apr-02 2 7.6
Crow Wing CR 130 11 02-May-02 2 6.7
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture

County Route Week Date Number Content
Number (%)
Crow Wing CR 130 12 09-May-02 2 8.6
Crow Wing CR 130 13 16-May-02 2 7.0
Crow Wing CR 130 21 11-Jul-02 2 6.9
Crow Wing CR 130 24 02-Aug-02 2 6.3
Crow Wing CR 130 26 16-Aug-02 2 6.4
Crow Wing CR 130 1 21-Feb-02 3 8.1
Crow Wing CR 130 6 27-Mar-02 3 8.2
Crow Wing CR 130 7 04-Apr-02 3 9.5
Crow Wing CR 130 8 11-Apr-02 3 9.6
Crow Wing CR 130 9 18-Apr-02 3 8.2
Crow Wing CR 130 10 25-Apr-02 3 6.4
Crow Wing CR 130 11 02-May-02 3 6.8
Crow Wing CR 130 12 09-May-02 3 7.5
Crow Wing CR 130 13 16-May-02 3 7.4
Crow Wing CR 130 21 11-Jul-02 3 6.9
Crow Wing CR 130 24 02-Aug-02 3 5.9
Crow Wing CR 130 26 16-Aug-02 3 5.8
Dakota CR64 4 20-Mar-00 5.3
Dakota CR 64 5 27-Mar-00 4.1
Dakota CR 64 6 03-Apr-00 3.4
Dakota CR 64 7 13-Apr-00 3.7
Dakota CR 64 8 20-Apr-00 6.2
Dakota CR64 9 26-Apr-00 3.3
Dakota CR 64 10 04-May-00 2.8
Dakota CR 64 11 11-May-00 4.0
Dakota CR 58 4 20-Mar-00 4.3
Dakota CR 58 5 27-Mar-00 4.3
Dakota CR 58 6 03-Apr-00 5.8
Dakota CR 58 7 13-Apr-00 7.6
Dakota CR 58 8 20-Apr-00 8.4
Dakota CR 58 9 26-Apr-00 5.8
Dakota CR 58 10 04-May-00 5.6
Dakota CR 58 11 11-May-00 6.6
Douglas CR73 2 03-Apr-01 1 7.2
Douglas CR73 3 10-Apr-01 1 55
Douglas CR73 4 17-Apr-01 1 8.3
Douglas CR73 5 24-Apr-01 1 7.2
Douglas CR73 6 01-May-01 1 8.4
Douglas CR73 7 08-May-01 1 4.0
Douglas CR73 8 15-May-01 1 54
Douglas CR73 9 22-May-01 1 7.4
Douglas CR73 10 29-May-01 1 6.9
Douglas CR73 11 06-Jun-01 1 7.2
Douglas CR73 2 03-Apr-01 2 7.2
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture

County Route Week Date Number Content

Number (%)
Douglas CR73 3 10-Apr-01 2 4.0
Douglas CR73 4 17-Apr-01 2 6.5
Douglas CR73 5 24-Apr-01 2 7.8
Douglas CR73 6 01-May-01 2 6.3
Douglas CR73 7 08-May-01 2 10.9
Douglas CR73 8 15-May-01 2 7.0
Douglas CR73 9 22-May-01 2 7.4
Douglas CR73 10 29-May-01 2 4.6
Douglas CR73 11 06-Jun-01 2 7.8
Douglas CR73 2 03-Apr-01 3 6.7
Douglas CR73 3 10-Apr-01 3 3.3
Douglas CR73 4 17-Apr-01 3 6.5
Douglas CR73 5 24-Apr-01 3 8.4
Douglas CR73 6 01-May-01 3 5.9
Douglas CR73 7 08-May-01 3 8.9
Douglas CR73 8 15-May-01 3 6.6
Douglas CR73 9 22-May-01 3 7.0
Douglas CR73 10 29-May-01 3 6.9
Douglas CR73 11 06-Jun-01 3 6.8
Douglas CR74 2 03-Apr-01 1 4.2
Douglas CR74 3 10-Apr-01 1 2.5
Douglas CR74 4 17-Apr-01 1 5.3
Douglas CR74 5 24-Apr-01 1 5.0
Douglas CR74 6 01-May-01 1 4.7
Douglas CR74 7 08-May-01 1 8.3
Douglas CR74 8 15-May-01 1 4.1
Douglas CR74 9 22-May-01 1 4.5
Douglas CR74 10 29-May-01 1 3.8
Douglas CR74 11 06-Jun-01 1 3.9
Douglas CR74 2 03-Apr-01 2 4.5
Douglas CR74 3 10-Apr-01 2 2.3
Douglas CR74 4 17-Apr-01 2 7.0
Douglas CR74 5 24-Apr-01 2 6.6
Douglas CR74 6 01-May-01 2 8.6
Douglas CR74 7 08-May-01 2 1.3
Douglas CR74 8 15-May-01 2 4.2
Douglas CR74 9 22-May-01 2 4.7
Douglas CR74 10 29-May-01 2 4.1
Douglas CR74 11 06-Jun-01 2 4.0
Douglas CR74 2 03-Apr-01 3 3.8
Douglas CR74 3 10-Apr-01 3 3.0
Douglas CR74 4 17-Apr-01 3 53
Douglas CR74 5 24-Apr-01 3 5.9
Douglas CR74 6 01-May-01 3 5.6

A-12




Table A.3. Surface moisture content data (continued).

SLR Ste Moisture

County Route Week Date Number Content

Number (%)
Douglas CR74 7 08-May-01 3 3.0
Douglas CR74 8 15-May-01 3 4.8
Douglas CR74 9 22-May-01 3 4.8
Douglas CR74 10 29-May-01 3 4.9
Douglas CR74 11 06-Jun-01 3 4.3
Douglas CR73 24 07-Aug-00 5.5
Douglas CR74 24 07-Aug-00 3.9
Fillmore CSAH 21 5 17-Apr-01 1 35
Fillmore CSAH 21 6 24-Apr-01 1 4.6
Fillmore CSAH 21 7 01-May-01 1 3.8
Fillmore CSAH 21 8 09-May-01 1 3.0
Fillmore CSAH 21 9 15-May-01 1 3.0
Fillmore CSAH 21 10 24-May-01 1 5.2
Fillmore CSAH 21 11 29-May-01 1 3.2
Fillmore CSAH 21 12 06-Jun-01 1 4.9
Fillmore CSAH 21 5 17-Apr-01 2 34
Fillmore CSAH 21 6 24-Apr-01 2 4.9
Fillmore CSAH 21 7 01-May-01 2 4.9
Fillmore CSAH 21 8 09-May-01 2 3.4
Fillmore CSAH 21 9 15-May-01 2 3.6
Fillmore CSAH 21 10 24-May-01 2 5.1
Fillmore CSAH 21 11 29-May-01 2 3.7
Fillmore CSAH 21 12 06-Jun-01 2 4.8
Fillmore CSAH 21 5 17-Apr-01 3 4.0
Fillmore CSAH 21 6 24-Apr-01 3 5.7
Fillmore CSAH 21 7 01-May-01 3 4.0
Fillmore CSAH 21 8 09-May-01 3 3.8
Fillmore CSAH 21 9 15-May-01 3 2.8
Fillmore CSAH 21 10 24-May-01 3 5.0
Fillmore CSAH 21 11 29-May-01 3 3.4
Fillmore CSAH 21 12 06-Jun-01 3 5.1
Fillmore CSAH 21 4 21-Mar-00 5.0
Lincoln CR121 1 20-Mar-01 1 8.5
Lincoln CR121 2 27-Mar-01 1 7.0
Lincoln CR121 3 03-Apr-01 1 9.3
Lincoln CR121 4 10-Apr-01 1 8.6
Lincoln CR121 5 17-Apr-01 1 9.2
Lincoln CR121 6 24-Apr-01 1 9.9
Lincoln CR121 7 01-May-01 1 10.1
Lincoln CR121 8 07-May-01 1 12.3
Lincoln CR121 9 15-May-01 1 9.5
Lincoln CR121 10 22-May-01 1 10.9
Lincoln CR121 11 30-May-01 1 10.5
Lincoln CR121 12 05-Jun-01 1 10.8
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture

County Route Week Date Number Content
Number (%)
Lincoln CR121 16 03-Jul-01 1 8.5
Lincoln CR121 18 19-Jul-01 1 8.0
Lincoln CR121 23 24-Aug-01 1 7.4
Lincoln CR121 28 26-Sep-01 1 8.2
Lincoln CR121 31 15-Oct-01 1 10.3
Lincoln CR121 33 29-Oct-01 1 8.4
Lincoln CSAH 18 1 20-Mar-01 1 12.1
Lincoln CSAH 18 2 27-Mar-01 1 9.2
Lincoln CSAH 18 3 03-Apr-01 1 14.2
Lincoln CSAH 18 4 10-Apr-01 1 124
Lincoln CSAH 18 5 17-Apr-01 1 12.1
Lincoln CSAH 18 6 24-Apr-01 1 12.6
Lincoln CSAH 18 7 01-May-01 1 13.7
Lincoln CSAH 18 8 07-May-01 1 13.9
Lincoln CSAH 18 9 15-May-01 1 12.9
Lincoln CSAH 18 10 22-May-01 1 15.2
Lincoln CSAH 18 11 30-May-01 1 14.0
Lincoln CSAH 18 12 05-Jun-01 1 16.0
Lincoln CSAH 18 16 03-Jul-01 1 145
Lincoln CSAH 18 18 19-Jul-01 1 12.0
Lincoln CSAH 18 23 24-Aug-01 1 9.2
Lincoln CSAH 18 28 26-Sep-01 1 11.6
Lincoln CSAH 18 31 15-Oct-01 1 12.2
Lincoln CSAH 18 33 29-Oct-01 1 9.2
Lincoln CR121 5 27-Mar-00 11.3
Lincoln CR121 6 03-Apr-00 9.5
Lincoln CR121 7 10-Apr-00 10.7
Lincoln CR121 8 17-Apr-00 18.3
Lincoln CR121 9 24-Apr-00 8.5
Lincoln CR121 10 01-May-00 8.9
Lincoln CR121 11 08-May-00 10.1
Lincoln CR121 12 15-May-00 10.0
Lincoln CR121 22 24-Jul-00 7.8
Lincoln CSAH 18 5 27-Mar-00 14.9
Lincoln CSAH 18 6 03-Apr-00 105
Lincoln CSAH 18 7 10-Apr-00 13.3
Lincoln CSAH 18 8 17-Apr-00 11.9
Lincoln CSAH 18 9 24-Apr-00 10.8
Lincoln CSAH 18 10 01-May-00 5.0
Lincoln CSAH 18 11 08-May-00 8.8
Lincoln CSAH 18 12 15-May-00 6.9
Lincoln CSAH 18 22 24-Jul-00 6.5
Mahnomen CSAH 8 4 22-Mar-00 5.7
Mahnomen CSAH 8 5 29-Mar-00 7.1
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture
County Route Week Date Number Content

Number (%)
Mahnomen CSAH 8 6 06-Apr-00 10.4
Mahnomen CSAH 8 7 12-Apr-00 6.5
Mahnomen CSAH 8 8 20-Apr-00 3.0
Mahnomen CSAH 8 9 26-Apr-00 8.8
Mahnomen CSAH 8 10 03-May-00 1.0
Mahnomen CSAH 8 11 10-May-00 6.7
Mahnomen CSAH 14 4 22-Mar-00 7.2
Mahnomen CSAH 14 5 29-Mar-00 6.2
Mahnomen CSAH 14 6 06-Apr-00 8.3
Mahnomen CSAH 14 7 12-Apr-00 7.9
Mahnomen CSAH 14 8 20-Apr-00 2.1
Mahnomen CSAH 14 9 26-Apr-00 3.7
Mahnomen CSAH 14 10 03-May-00 2.0
Mahnomen CSAH 14 11 10-May-00 4.1
Mahnomen CSAH 14 35 25-Oct-00 7.0
Mahnomen CSAH 8 35 25-Oct-00 5.2
Mille Lacs CR 140 1 19-Feb-02 1 5.8
Mille Lacs CR 140 2 26-Feb-02 1 59
Mille Lacs CR 140 4 13-Mar-02 1 4.7
Mille Lacs CR 140 5 20-Mar-02 1 6.7
Mille Lacs CR 140 6 27-Mar-02 1 4.9
Mille Lacs CR 140 7 03-Apr-02 1 6.5
Mille Lacs CR 140 8 10-Apr-02 1 6.6
Mille Lacs CR 140 9 17-Apr-02 1 4.3
Mille Lacs CR 140 10 24-Apr-02 1 4.4
Mille Lacs CR 140 11 01-May-02 1 3.8
Mille Lacs CR 140 12 08-May-02 1 4.2
Mille Lacs CR 140 13 16-May-02 1 35
Mille Lacs CR 140 14 22-May-02 1 2.7
Mille Lacs CR 140 15 19-Jul-02 1 34
Mille Lacs CR 140 1 19-Feb-02 2 6.0
Mille Lacs CR 140 4 13-Mar-02 2 6.9
Mille Lacs CR 140 5 20-Mar-02 2 59
Mille Lacs CR 140 6 27-Mar-02 2 55
Mille Lacs CR 140 7 03-Apr-02 2 6.0
Mille Lacs CR 140 8 10-Apr-02 2 6.3
Mille Lacs CR 140 9 17-Apr-02 2 4.2
Mille Lacs CR 140 10 24-Apr-02 2 4.6
Mille Lacs CR 140 11 01-May-02 2 3.7
Mille Lacs CR 140 13 16-May-02 2 4.0
Mille Lacs CR 140 14 22-May-02 2 2.8
Mille Lacs CR 140 15 19-Jul-02 2 34
Mille Lacs CR 140 1 19-Feb-02 3 6.6
Mille Lacs CR 140 3 06-Mar-02 3 4.9
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture
County Route Week Date Number Content

Number (%)
Mille Lacs CR 140 4 13-Mar-02 3 6.0
Mille Lacs CR 140 5 20-Mar-02 3 6.5
Mille Lacs CR 140 6 27-Mar-02 3 5.6
Mille Lacs CR 140 7 03-Apr-02 3 6.1
Mille Lacs CR 140 8 10-Apr-02 3 6.3
Mille Lacs CR 140 9 17-Apr-02 3 4.4
Mille Lacs CR 140 10 24-Apr-02 3 4.1
Mille Lacs CR 140 11 01-May-02 3 3.6
Mille Lacs CR 140 13 16-May-02 3 3.8
Mille Lacs CR 140 14 22-May-02 3 2.8
Mille Lacs CR 140 15 19-Jul-02 3 3.2
Mille Lacs CR 112 1 19-Feb-02 1 11.8
Mille Lacs CR 112 2 26-Feb-02 1 6.0
Mille Lacs CR 112 3 06-Mar-02 1 6.4
Mille Lacs CR 112 4 13-Mar-02 1 6.0
Mille Lacs CR 112 5 20-Mar-02 1 7.0
Mille Lacs CR 112 6 27-Mar-02 1 4.4
Mille Lacs CR 112 7 03-Apr-02 1 6.5
Mille Lacs CR 112 8 10-Apr-02 1 5.9
Mille Lacs CR 112 9 17-Apr-02 1 55
Mille Lacs CR 112 10 24-Apr-02 1 4.9
Mille Lacs CR 112 11 01-May-02 1 4.4
Mille Lacs CR 112 12 08-May-02 1 5.2
Mille Lacs CR 112 13 16-May-02 1 4.0
Mille Lacs CR 112 14 22-May-02 1 35
Mille Lacs CR 112 15 19-Jul-02 1 3.0
Mille Lacs CR 112 1 19-Feb-02 2 9.0
Mille Lacs CR 112 4 13-Mar-02 2 6.0
Mille Lacs CR 112 5 20-Mar-02 2 6.2
Mille Lacs CR 112 6 27-Mar-02 2 4.5
Mille Lacs CR 112 7 03-Apr-02 2 6.5
Mille Lacs CR 112 8 10-Apr-02 2 59
Mille Lacs CR 112 9 17-Apr-02 2 54
Mille Lacs CR 112 10 24-Apr-02 2 51
Mille Lacs CR 112 11 01-May-02 2 4.2
Mille Lacs CR 112 12 08-May-02 2 4.7
Mille Lacs CR 112 13 16-May-02 2 3.8
Mille Lacs CR 112 14 22-May-02 2 3.0
Mille Lacs CR 112 15 19-Jul-02 2 3.0
Mille Lacs CR 112 1 19-Feb-02 3 6.1
Mille Lacs CR 112 4 13-Mar-02 3 4.5
Mille Lacs CR 112 5 20-Mar-02 3 6.3
Mille Lacs CR 112 6 27-Mar-02 3 35
Mille Lacs CR 112 7 03-Apr-02 3 5.9
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture

County Route Week Date Number Content
Number (%)
Mille Lacs CR 112 8 10-Apr-02 3 6.7
Mille Lacs CR 112 9 17-Apr-02 3 5.8
Mille Lacs CR 112 10 24-Apr-02 3 54
Mille Lacs CR 112 11 01-May-02 3 54
Mille Lacs CR 112 12 08-May-02 3 5.7
Mille Lacs CR 112 13 16-May-02 3 4.5
Mille Lacs CR 112 14 22-May-02 3 3.3
Mille Lacs CR 112 15 19-Jul-02 3 3.0
Olmsted CR 101 1 21-Mar-01 1 4.6
Olmsted CR 101 2 29-Mar-01 1 6.0
Olmsted CR 101 3 04-Apr-01 1 4.1
Olmsted CR 101 4 12-Apr-01 1 5.3
Olmsted CR 101 5 18-Apr-01 1 3.3
Olmsted CR 101 6 25-Apr-01 1 2.3
Olmsted CR 101 7 02-May-01 1 2.9
Olmsted CR 101 8 09-May-01 1 1.9
Olmsted CR 101 9 16-May-01 1 1.8
Olmsted CR 101 10 24-May-01 1 5.0
Olmsted CR 101 11 30-May-01 1 3.6
Olmsted CR 101 12 06-Jun-01 1 2.5
Olmsted CR 101 18 19-Jul-01 1 15
Olmsted CR 101 19 25-Jul-01 1 2.2
Olmsted CR 101 23 21-Aug-01 1 3.8
Olmsted CR 101 28 25-Sep-01 1 4.0
Olmsted CR 101 30 11-Oct-01 1 4.9
Olmsted CR 101 33 01-Nov-01 1 3.3
Olmsted CR 101 4 21-Mar-00 4.9
Olmsted CR 101 5 28-Mar-00 3.2
Olmsted CR 101 6 04-Apr-00 2.7
Olmsted CR 101 7 20-Apr-00 7.1
Olmsted CR 101 11 09-May-00 3.8
Olmsted CR 101 12 15-May-00 2.7
Olmsted CR 132 4 21-Mar-00 5.9
Olmsted CR 132 5 28-Mar-00 3.4
Olmsted CR 132 6 04-Apr-00 2.5
Olmsted CR 132 7 20-Apr-00 5.0
Olmsted CR 132 11 09-May-00 4.3
Olmsted CR 132 12 15-May-00 2.4
Redwood CSAH 17 4 21-Mar-00 9.0
Redwood CSAH 17 11 09-May-00 4.6
Redwood CSAH 17 22 25-Jul-00 6.1
Redwood CSAH 25 4 21-Mar-00 8.0
Redwood CSAH 25 11 09-May-00 5.8
Redwood CSAH 25 22 25-Jul-00 51
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Table A.3. Surface moisture content data (continued).

SLR Ste Moisture

County Route Week Date Number Content

Number (%)
St. Louis CSAH 35 1 22-Mar-01 1 5.0
St. Louis CSAH 35 2 30-Mar-01 1 4.9
St. Louis CSAH 35 3 06-Apr-01 1 5.9
St. Louis CSAH 35 4 13-Apr-01 1 51
St. Louis CSAH 35 5 18-Apr-01 1 4.5
St. Louis CSAH 35 6 26-Apr-01 1 5.9
St. Louis CSAH 35 7 02-May-01 1 6.9
St. Louis CSAH 35 8 10-May-01 1 5.3
St. Louis CSAH 35 9 18-May-01 1 4.7
St. Louis CSAH 35 10 24-May-01 1 4.6
St. Louis CSAH 35 11 04-Jun-01 1 3.6
St. Louis CSAH 35 12 07-Jun-01 1 3.3
St. Louis CSAH 35 17 11-Jul-01 1 3.6
St. Louis CSAH 35 20 31-Jul-01 1 3.8
St. Louis CR 696 1 22-Mar-01 1 6.0
St. Louis CR 696 2 30-Mar-01 1 5.3
St. Louis CR 696 3 06-Apr-01 1 6.4
St. Louis CR 696 4 13-Apr-01 1 6.0
St. Louis CR 696 5 18-Apr-01 1 4.6
St. Louis CR 696 6 26-Apr-01 1 5.0
St. Louis CR 696 7 02-May-01 1 6.4
St. Louis CR 696 8 10-May-01 1 55
St. Louis CR 696 9 18-May-01 1 4.3
St. Louis CR 696 10 24-May-01 1 4.2
St. Louis CR 696 11 04-Jun-01 1 4.7
St. Louis CR 696 12 07-Jun-01 1 4.8
St. Louis CR 696 17 11-Jul-01 1 4.4
St. Louis CR 696 20 31-Jul-01 1 39
St. Louis CSAH 35 6 03-Apr-00 5.6
St. Louis CSAH 35 7 10-Apr-00 4.1
St. Louis CSAH 35 8 20-Apr-00 4.1
St. Louis CSAH 35 10 01-May-00 35
St. Louis CSAH 35 12 17-May-00 3.2
St. Louis CSAH 35 13 22-May-00 3.7
St. Louis CSAH 35 24 08-Aug-00 34
St. Louis CR 696 6 03-Apr-00 6.0
St. Louis CR 696 7 10-Apr-00 4.5
St. Louis CR 696 8 20-Apr-00 4.4
St. Louis CR 696 10 01-May-00 4.4
St. Louis CR 696 12 17-May-00 4.7
St. Louis CR 696 13 22-May-00 5.6
St. Louis CR 696 24 08-Aug-00 34
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Table A.4. Particle size analysis of soils.

Percent Passing (%)
County
Seve Clay \ Clearwater \ Crow Wing
Opening Route
Size CR113 | CSAH12 [CSAH31A | CSAH31B| CR130 | CR139
Layer

GB SG | GB| SG |GB| SG |GB| SG |GB | SG | GB | SG
SO 100 100 96.8 98.6 100 100
(2in)
31.5mm
(1-1/4n) 100 | 99 100 100 100 100 100
Zngirrgm 100 | 99 | 99.6 | 99 | 100 | 100 | 95.2 | 100 | 97.3 | 100 | 99.9 | 99 | 99.5
19.0mm| o5 | 97 | 989 | 96 | 991 | 99 | 943 | 100 | 967 | 97 | 99.4 | 98 | 99.3
(3/4in)
16.0 mm
(5/8in) 95 | 95 94 98 99 93 96
12.5 mm
(1/2in) 91 | 91 91 93 96 89 93
9.50mM| oo | g8 | 965 | 87 | 957 | 88 | 914 | 92 | 948 | 84 | 97.6 | 90 | 975
(3/8in)
4'7(24r;‘m 79 {80942 | 80 | 925| 79 | 89 | 84 | 928 | 75 | 945 | 83 | 95.6
2.36 mm

70 | 70 72 71 78 70 79
(#8)
2'?£1$m 68 | 68 | 90.3 | 70 | 888 | 69 | 853 | 76 | 89 | 69 | 898 | 78 | 91.6
1.18 mm
#16) 60 | 59 65 61 69 64 73
850 um
(#20) 85.3 83.5 80.1 83.8 84.3 86.2
600 um
(#30) 46 | 45 55 45 55 52 59
4(2#5213;“ 37 | 37| 789 | 49 | 746 | 36 | 696 | 44 | 737 | 43 | 755 | 48 | 76.1
300 um
(#50) 28 | 28 40 27 33 33 36
250 um
(#60) 58.4 63.6 55.5 60.2 62.2 60.7
150 um
(#100) 12 |12 | 275| 18 | 481 | 14 | 451 | 17 | 501 | 15 | 469 | 17 | 46.1
75 um
(#200) 67 |67| 21 [83|345|88|395| 10 | 442 | 72 |342| 95| 36

Layer: GB = Granular Base, SG = Subgrade
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Table A.4. Particle size analysis of soils (continued).

Sieve
Opening
Size

Percent Passing (%)

County

Dakota

Douglas

| Fillmore

Route

CR58 |

CR64 |

CR73

CR74

| csAH21

Layer

GB

SG

GB

SG

GB

SG

GB

GB

50.0 mm
(2in)

100

100

100

100

100

100

100

100

100

100

100

100

31.5 mm
(1-2/4in)

25.0 mm
Lin)

98

100

100

100

100

99.7

99.3

100

100

99.9

99.6

100

19.0 mm
(3/4in)

97

100

100

100

99

98.4

98.8

98

98.9

99.5

98.9

100

16.0 mm
(5/8in)

12.5 mm
(/2in)

9.50 mm
(3/8in)

88

93.2

93

95.1

93

90.9

96

87

91.3

93.1

95.7

72

4.75 mm
(#4)

81

87.1

88.8

83

84.7

91

74

78.7

84.5

91.6

52

2.36 mm
(#8)

2.00 mm
(#10)

71

77.1

66

81.9

68

75.7

82.3

56

63.1

72.4

43

1.18 mm
(#16)

850 um
(#20)

59.5

61

51.4

71.4

53.3

66.9

72

41.6

44.8

53.4

75

38.4

600 um
(#30)

425 um
(#40)

40.6

42.8

354

61.1

53.3

50.8

57.7

28

28.5

38.2

65.5

33.6

300 um
(#50)

250 um
(#60)

23.2

30.4

23.8

53.7

20.2

27.9

34.9

18.3

185

27.2

53.5

284

150 um
(#100)

13.9

25.2

184

49.4

104

14.7

21.6

125

13.6

191

44.5

21.4

75 um
(#200)

10

23.2

15.2

47

58

9.8

15.8

9.2

10.6

133

37.6

14

Layer: GB = Granular Base, SG = Subgrade
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Table A.4. Particle size analysis of soils (continued).

Percent Passing (%)
County
Sieve Lincoln Mahnomen ‘ Mille Lacs
Opgning Route
Size CR121 CSAH 18 CSAH14 | CSAH8 | CR112 CR 140
Layer
GB | SG |GB| GB | SG | GB| SG | GB| SG | GB | SG | GB| SG
5(:()20 irrgm 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100 100
31.5 mm
(1-1/4n) 100 100
Z?firrgm 100 | 98.6 | 100 | 100 | 99.7 | 100 | 100 | 99 | 99.6 | 100 | 100 | 100 | 100
1(%/?12?]? 100 | 98.2 | 98 98 |99.7| 98 | 983 | 96 |98.8 | 100 | 984 | 99 | 98.4
16.0 mm
(5/81in) 98 98
12.5 mm
(V/2in) 9 93
9.50 mm 94 | 96.6 | 87 87 997 91 | 957 | 84 964 | 90 | 89.1| 87 | 95.3
(3/8in)
4'7(24Tm 80 952 73 73 984 | 82 | 943| 68 946 | 77 91 74 90
2.36 mm
66 61
(#8)
2.8;)1(rgm 62 | 90.7 | 55 55 947 65 | 90.2| 49 |858| 64 71 58 | 835
1.18 mm
(#16) 56 50
850um | 493 | g3 40 | 913 | 55 | 869|328 79.7 60.8 78.1
(#20)
600 um
(#30) 45 39
4(2#5213? 33.7 | 80.2 249 | 86.7 | 416 | 836 | 236|747 39 |[511] 32 | 704
300 um
(#50) 31 25
SO 20.1 | 73.3 14.1 {812 | 275 | 79.9 | 17 69 41.1 56.3
(#60)
150 um
(#100) 11.6 | 65.5 88 | 758|172 74 (121 |61.2| 19 |346 | 14 | 39.7
[ 6.6 | 58.5 58 | 698|119 | 67 8.8 51 |13.7]30.2| 96 | 27.1
(#200) . . ) . . . . ) . )
Layer: GB = Granular Base, SG = Subgrade
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Table A.4. Particle size analysis of soils (continued).

Sieve
Opening
Size

Percent Passing (%)

County

Olmsted

| Redwood

St. Louis

Route

CR 101

| CR132 | CSAH17 | CSAH25 | CR69

CSAH 35

Layer

GB

GB

SG

GB

SG

GB

GB

GB

SG

GB

SG

50.0 mm
(2in)

100

100

100.0

100

100

100

100

100

100

100

100

31.5 mm
(1-2/4in)

25.0 mm
Lin)

100

100

100.0

100

100

100

100

98

99.1

97

99.1

19.0 mm
(3/4in)

100

100

100.0

100

100

100

100

94

98.3

93

98.7

16.0 mm
(5/8in)

12.5 mm
(/2in)

9.50 mm
(3/8in)

86

86

96.3

87

89.2

85

79

96.8

81

96.5

4.75 mm
(#4)

69

69

93.0

69

68.9

67

71

69

94.2

69

93.1

2.36 mm
(#8)

2.00 mm
(#10)

50

50

91.4

45

52

49

52

58

89.3

55

88

1.18 mm
(#16)

850 um
(#20)

40.2

90.2

35.2

41.5

39.6

41.7

48

86.3

44.4

600 um
(#30)

425 um
(#40)

32.5

79.5

285

35.1

28.3

30.8

38.3

82.8

35.3

80.2

300 um
(#50)

250 um
(#60)

27.7

64.0

24.6

30.9

21.7

17.7

28.8

72.5

27.1

76.4

150 um
(#100)

23.9

56.6

21.9

27.3

17.8

10.7

193

60.5

20.6

69.9

75 um

(#200)

20.3

54.1

191

24.5

14

8.6

13.7

48.9

14.2

61.1

Layer: GB = Granular Base, SG = Subgrade
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Table A.5. Summary of soil and base characteristics.

County
Clay \ Clearwater \ Crow Wing
Route
Parameter
CR113 | CSAH12 |CSAH31A[ CSAH31B| CR130 | CR139
Layer
GB SG |GB| SG | GB |SG| GB | SG | GB | SG | GB | SG
LL 38.7 23.7 24.4 21.8
PL 284 16.6 16 15.7
Pl 103 71 8.4 6.1
St (%) 143 27.2 32.9 36.1 28.6 26.5
Clay (%) 6.7 74 6.6 8.1 56 95
Textural LS s s s s s
Class
AT A-2-4 A-2-4 A-4 A-4 A-2-4 A-4
Group
Group 0 0.7 0 0
Index
Optimum
Moisture | 1 77 | 199 | 72 [ 184 | 7 |97] 61 |101| 63| 93 | 65 | 10
Content
(%)
Max Dry
Density |131|130.2| 119.7 | 129.4 | 105.2 | 132.4| 124 | 131.4 | 120.8 1335 | 128.2 [ 130.1 | 123
(pcf)
R-Vaue 48.6 49.3 213 273 385 193
Percent
Crushed

Layer: GB = Granular Base, SG = Subgrade
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Table A.5. Summary of soil and base characteristics (continued).

County
Dakota \ Douglas ‘ Fillmore
B Route
CR58 CR64 | CR73 CR 74 [ CsAH 21
Layer
GB | SG | GB [SG| o©B SG GB SG GB
LL 195 29.6
PL 15.7 18
= 38 116
Slt(%) | 9 | 228|138 (448 4 | 94 | 125| 87 | 96 | 126 | 262| 136
Clay(%)| 1 | 04 | 15 |22|18| 04| 33| 05| 1 | 0.7 |115]| o4
Texturd | o | oy | |slsa|ls|Ls|its|is| s | Ls]| s LS
Class
A'érst')l'j;o A-1-b|A-2-4| A-1-b| A-4 | A-3| A-3 |A-2-4|A-1-b|A-1-b| A-1-b| A-6 | A-1-b
Growp | o | o5 | o |0 0| o 0
Index
Optimum
Moisture
content | 7 7 65/108| 9 | 7 | 79| 72 |116| 67
(%)
Max Dry
Density | 133.5 137 131(123.3/118.7| 137 |133.4|1335(120.8| 139.3
(pcf)
R-Value 60.1 145
Percent
Cruched | 165 173 19.2 21.9 100

Layer: GB = Granular Base, SG = Subgrade
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Table A.5. Summary of soil and base characteristics (continued).

County
Lincoln ‘ Mahnomen ‘ Mille Lacs
B Route
CR121 CSAH18 | CsAH14 | csAH8 | CR112 | CR140
Layer
GB|SG|GB|GB|Sc|GB|Ssc|eB|Sc|cB| SG|GB] sG
LL 34.7 46 37 271
PL 19 19.6 26.7 23
Pl 15.7 26.4 10.3 41
Slt(%) | 6.4 | 382 54 | 35.6 | 105 | 483 | 85 | 417 258 243
Clay (%) | 0.2 | 20.3 05 | 342 | 14 |186| 03 | 93 4.4 28
Textura | o | o salclis| L | s |s s s
Class
AASHTO) \ 1 1| A6 A-1-b|A-7-6|A-1-b| A-4 |A-1-a| A-4 A-2-4 A-2-4
Group
Group |, | 0 | 17 6.1 0 0 0
Index
Optimum
Moisture| - o | 1491 7.7 187 | 75 |144| 65 |108| 7 | 8 | 68| 84
Content
(%)
Max Dry
Density | 130.5|113.8/132.2 107.4| 135 |114.1]140.5|124.5|139.3|133.3|139.2| 129.9
(ppcf)
R-Value 16.4 11.8 216 278 33 66.7
Percent
Crushed | 208 30.1 19 21.7

Layer: GB = Granular Base, SG = Subgrade
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Table A.5. Summary of soil and base characteristics (continued).

County
Olmsted \ Redwood \ St. Louis | Stede
B Route
CR101 | CR132 [CSAH17|CSAH25| CR696 | CSAH35 | CR64
Layer
GB|GB [sG|GB | sG| GB GB | GB | SG|GB| SG|sc|[sG|sG
LL 334 22
PL 258 20.1
Pl 76 19
Silt (%) 184 |458| 161 | 203 | 11.8 82 | 131|471 13.7 | 543
Clay (%) 19 |83| 3 | 42 22 04 | 05| 18| 05 | 68
Textural Is|L|Ls|sa| LS LS LS | sal | Ls | SiL |sclsic
Class
AT A-1-b|A-4|A-1-b|A-2-4| A-1-a | A-1-b |A-1-b A-1-b
Group
Group > 0
Index
Optimum
Mastre) -, , 7 95 12.2 7 |122] 65 |11.8| 28 | 26 (218
Content
(%)
Max Dry
Density |139.5 1375 1335 | 1223 |138.5|122.6|142.5|120.9/88.8 90 |92.1
(pcf)
R-Value 54.9 318
Percent
Crushed | 100 100 30.9 403 | 311 37.7

Layer: GB = Granular Base, SG = Subgrade
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APPENDIX B
SOIL BORINGS



Please note that solid color bars were used to represent the standard textural classification in each figure,
dueto the inahility to correctly create these types of figuresin excel. The program *Paint” was utilized to
create the legend and fill in the corresponding textural classification bars. This program did not allow the
user to shade the bars with patterns. Therefore, the textural classification of each layer was listed in the
appropriate order, below the corresponding boring, to alleviate difficulty when interpreting the color
shading of black and white prints.

TableB.1
TableB.2
FigureB.1
FigureB.2
FigureB.3
FigureB.4
FigureB.5
FigureB.6
FigureB.7
FigureB.8
FigureB.9
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FigureB.11
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Figure B.17
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Figure B.19
Figure B.20
FigureB.21
Figure B.22
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Figure B.25
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TableB.1. M/DOT standard textural classification acronyms
(Geotechnical and Pavement Manual, April 1994).

Mn/DOT Triangular Textural

Toxtura AASHTO Unified
Classification Field Identification (Group Index) (USCY9)
Individual stones passing the 76.2-mm
(3-in) sieve and retained on the No. 10
(2-mm) deve. Coarse gravel diameters 1
©) Gravel arelarger than 25.4 mm (1 in); fine A-1-a(0) GW, GP
gravel diameters are smaller than 9.5
mm (0.375in).
Loose and granular, 100 percent
passing No. 10 sieve, less than 10
percent silt and clay, will form a cast
when wet, but crumbles easily upon
S Sand jarring. Coarse sand islarger than 0.42 A-1-b(0) SW, SP
mm (No. 40 sieve) in diameter; fine
sand is smaller than 0.42 mmin
diameter.
Particles smaller than 2 mm (No. 10
Loamy | sieve) in diameter. Grainscan befelt, A-2-4
LS | “sand | will form a cast when wet, will stand A-2-5(0) SM, SC
light jarring.
Gritty, sand grains seen and felt, ag],t(l;y
(SL) Sandy dightly plastic (0 to 10 percent clay) to A-2—4—N2-6 SM. SC
Loam plastic (10 to 20 percent clay), Pla:stic '
ribboned when moist. A-4(0-4)

Even mixture of sand and silt with

(L) Loam some clay, mellow soil, gritty, but A-4(0-4) ML, OL,
MH, OH
smoother than SL.
Normally contains a moderate amount
of fine sand and usually a small
amount of clay. Smooth, dippery or ML OL
(SiL) | SiltLoam | velvety at normal moisture content, A-4(0-4) S
: MH, OH
cloddy when dry, may ribbon
depending on clay content, easily
pulverized.
Smooth, shiny, finetextures, uniform ML. OL
Clay in structure, moderate resistance to T
(CL) Loam ribbon, breaks up into hard clods and is A-6(0-16) CL, MH,
iFfi i OH, CH
difficult to pulverize when dry.
Fine textured soil, contains mostly silt-
sized particles, forms clods when dry, ML. OL
' Silty Clay | will ribbon without breaking and much A-6, S
(SiCL) . . CL, MH,
Loam resistance when moist, dull appearance A-5(0-16)
. . OH, CH
when smeared, dippery, lessresistance
than CL to ribbon.
Mostly sand particles, but high clay
Sandy content, very plastic, gritty fed, A-6
(SCL) Clay considerableresistance to ribbon, sand SC, SM
X . A-5(0-16)
Loam particles easily seen and felt,
uncommon.

B-2




TableB.1. M/DOT standard textural classification acronyms
(Geotechnical and Pavement Manual, April 1994) (continued).

Mn/DOT Triangular Textural

Textura

Classification

Field Identification

AASHTO
(Group Index)

Unified
(USCS)

(©)

Clay

Very finetextured and plastic, forms
very hard clods that are hard to
pulverize when dry, smooth, shiny
when smeared, long ribbon, marked

resistance to ribbon, roll to thin thread.

A-7(0-20+)

CL, CH,
OH, OL

(SC)

Silty Clay

Contains mostly silt-sized particles,
but has high clay content, very plastic,
will form long, thin ribbons with
considerableresistance, buttery,
smooth, dippery, lessresistance to
ribbon than CL. Typically occursas
soil pockets, rather than as a general
soil mass.

A-7
A-7-5(0-20+)

OL, CL,
OH, CH

(SC)

Sandy
Clay

Contains mostly silt-sized particles,
but has a high clay content, very
plastic but gritty, will form long thin
ribbons with considerable resistance,
50 to 70 percent sand, rardy
encountered.

A-7
A-7-6(0-20+)

SC, SM
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TableB.2. Soil boring locations.

Test Locations Soil Boring Layout
(County: Route)

Clay County: CSAH 12 and CR 113 B

Chisago County: CR 67 and CR 85 Every 152.4 m (500 ft)

Clearwater County: CSAH 31A and CSAH 31B

Crow Wing County: CR 130 and CR 139

Dakota County: CR 58 and CR 64

Douglas County: CR 73 and CR 74

Fillmore County: CR 121

Lincoln: CSAH 18 and CR 121

Mahnomen County: CSAH 8 and CSAH 14

Mille Lacs County: CR 112 and CR 140

Olmsted County: CR 101 and CR 132

Redwood County: CSAH 17 and CSAH 25

St. Louis County: CSAH 35 and CR 696

w>>>w>>>>§ww

Steele County: CR 61 and CR 64

Soil Boring Layout A

Centerline —p» -@- - - ® - - - - - - - - - -
Outer-wheel Path — (2 C)

Soil Boring Layout B

Centerling —p - - - - - - - - - - - . . . .
Outer-wheel Path — (@) @) ©) @

| Sitel Site 2 Site 3
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Depth Below Surface (mm)

200
400
a0l
200
1000
1200
1400
1600
1500

Soil Bonng Location

Clay County
CSAH 12

O5&G brown dry
O 5 brown moist
O 5L black fine moist
B LS&G brown moist

B CL #& =l arg. wi shells
black zaft moist

O5&G brown dry O5&G brown dry
05 brown moist OLE brown moist
O 5&G brown moist O Si&G brown moist
B CL # =l arg. w shells 5L FL It aray moist

gray soft moist

O 5&G brown dry

B CL black firm dry

BLS brown moist

O 5i&G brown moist

O CL drk brn slury,soft maist

OLS tanfine wet

FigureB.1. Mn/DOT standard textural classification for Clay County, CSAH 12.
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Depth Below Surface (mm)

200
400
a0
a00
1000
1200
1400
1400
1500

Soil Bonng Location

0O 5&G brown

O 5L =l PL black muaist

O5 gray very wet

O 5&G brown O 5&G brown

O 5L =l PL black moist O 5L =l PL black muaist

B CL & Slorg. black soft moist @CL black soft moist B CL black soft moist
O%5 gray wvery wet O5 gray wet
O%5 tan wery wet O5 tan wet

O 5 tan verywet

O SiE brown

O 5L sl PL black. moist
B CL black soft moist
O gray wet

O5 tan wet

Figure B.2. Mn/DOT standard textural classification for Clay County, CR 113.




. _ _ Chisago County
Soil Boring Location R8s

1 2 3 4

1
200
4010
00
200

1000
1200
1400
1400
1500

Depth Below Surface (mm)

B SiS&G yellowdbrn fine-med grained B SiS&G brn fine-med grained moist B SiS&G brn fine-med grained moist B SiS&G brnfine-med grained moist
moist
OC yellawibrn moist O SiS It gray fine grained moist @ 5iS&G yellowdbrn fine grained moist @ SiS&G drk brn fine-med grained moist
O SiS gray fine grained maist OC yellowlbrn maoist a5 It yellow fine grained moist

O 5C drk gray fine-med grained moist

Figure B.3. Mn/DOT standard textural classification for Chisago County, CR 85.
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. . _ Chisago County
Soil Boring Location R S88

1 2 3 4

0
200
400
a0
200
1000 +
1200
1400
L
1500

Depth Below Surface (mm)

@ 5iS5&G brown fine-med grained moist @ 5i5&%G brown fine-med grained moist @ 5i5&G brown fine-med grained moist @ 5i5&G brown fine-med grained moist
@ SiS&G drk bro fine-med grained moist @ SiS&G drk brofine-med grained moist B SiS&G drk brofine-med grained moist @ SiS&G drk brn Fine-med grained maoist
05 yellowfbrn fine-med grained moist O 5i5 gray f brown fine-med grained moist O 5i5 brown fine-med grained moist O 5i5 drk brn fine-med grained mooist

O SiS brnfblk. fine-med grained maist O % yellowlbrn fine-med grained maist 05 orangedbrn fine-med grained moist

Figure B.4. Mn/DOT standard textural classification for Chisago County, CR 88.



Depth Below Surface (mm)

Soil Bonng Location

1 2 3

0
200
400
a00
g00

1000
1200
1400
1400

Clearwater County
CSAH31A

4

1500

B L5&FG browm dense dry B L5&FE broem dense dry B LS&FS browm dry
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Figure B.5. Mn/DOT standard textural classification for Clearwater County, CSAH 31A.
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Figure B.6. Mn/DOT standard textural classification for Clearwater County, CSAH 31B.
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Figure B.7. Mn/DOT standard textural classification for Crow Wing County, CR 130.
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Figure B.8. Mn/DOT standard textural classification for Crow Wing County, CR 139.
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Figure B.9. Mn/DOT standard textural classification for Douglas County, CR 73.
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Figure B.10. Mn/DOT standard textural classification for Douglas County, CR 74.
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Depth Below Surface (mm)
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FigureB.11 Mn/DOT standard textural classification for Fillmore County, CR 121.

Depth Below Surface (mm)
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FigureB.12. Mn/DOT standard textural classification for Lincoln County, CSAH 18.
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Figure B.13. Mn/DOT standard textural classification for Lincoln County, CR 121.
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O 3CL brown soft moist @SCL brown soft most

Figure B.14. Mn/DOT standard textural classification for Mahnomen County, CSAH 8.

B-15



200
400
a0
a00
1000
1200
1400
1400
1500

Drepth Below Surface (mm)

Soil Bonng Location
P 3

Mahnomen County
CSAH 14

O5&G brown

O 38 browmn O3 browm

@ CL hroam firm moist @ CL black firm @ CL black firm

OCL brown firmn most @CL brown foam moist @CL browm firm moist

O5&G browm
OCL drk ben firm

Figure B.15. Mn/DOT standard textural classification for Mahnomen County, CSAH 14.

200
400
00
200
1000
1200
1400
1400
1500

Depth Below Surface (mm)

Soil Bonng Location
2 3

Mille Lacs County
CR 112

4

B LI&G browmn

051l gray

O 51C PL broam

O 3C PL browm moist

B L& brown B Li&G brown
O%1L gray 051l gray
O3l lthm O3 1t ban

@ 51C PL browm O 51C PL broam

B Li&EG brown
O51L gray
O3l 1t ban

@ 517 PL broam

O:L 51 PL mwoast 052 PL brown molst O5C PL brown molst

OLS brown wet

Figure B.16. Mn/DOT standard textural classification for Mille Lacs County, CR 112.
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Mille Lacs County

Soil Bonng Location CR 140
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OLS Ithm OLS thm O5L brown O5L brown
O:L brown O51L gray O51L PL zrayw OLS browm
B LIEG brown O 5L browm BLE3EG zray
O51L PL gray

Figure B.17. Mn/DOT standard textural classification for Mille Lacs County, CR 140.

_ _ _ Olmsted County
Soil Bonng Location CR101
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Figure B.18. Mn/DOT standard textural classification for Olmsted County, CR 101.
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Drepth Below Surface (mm)
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Soil Bonng Location CR132

1 2 3 4

200
400
a0
a00
1000
1200
1400
1400
1500

Eer agg brown molst  Boragg brown moist Eer agg brown molst Ber azg brown most
O 3L black moist O 3L black moist @ 3CL black moist @ 31C black moist
@ 5CL black mcast

Figure B.19. Mn/DOT standard textural classification for Olmsted County, CR 132.

_ _ _ Redwood County
Soil Bonng Location CSAH 17
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Figure B.20. Mn/DOT standard textural classification for Redwood County, CSAH 17.
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Redwood County

Soil Bonng Location CSAH 25
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FigureB.21. Mn/DOT standard textural classification for Redwood County, CSAH 25.
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FigureB.22. Mn/DOT standard textural classification for St. Louis County, CSAH 35.
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Figure B.23. Mn/DOT standard textural classification for St. Louis County, CR 696.




Depth Below Surface (mm)

_ _ _ Steele County
Soil Bonng Location CR 61
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Figure B.24. Mn/DOT standard textural classification for Stede County, CR 61.
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Figure B.25. Mn/DOT standard textural classification for Stede County, CR 64.
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APPENDIX C
CLIMATIC CONDITIONS



Table C.1. Climatic conditions.

. WLI

County Route | SLR Start | CFl Start | CFl End cgaz(‘:g] lér:y) Cg(l) 3:2 Stgr;tigg (?nlinp) Y ear
Chisago CR 85 14-Mar-01|14-Nov-00| 1-Mar-01 -867.2 15-Oct-00|11-Dec-00| 146.05 | 2001
Chisago CR 88 19-Mar-01|14-Nov-00| 13-Mar-01| -1237.4 |15-Oct-00| 8-Dec-00 | 141.732 | 2001
Clay CR 113 27-Mar-02| 25-Nov-01 | 11-Mar-02 -660.8 26-0Oct-01 | 25-Dec-01| 40.132 | 2002
Clay CSAH 12 |27-Mar-02| 25-Nov-01| 11-Mar-02 -660.8 26-Oct-01 | 25-Dec-01| 17.018 | 2002
Clearwater |CSAH 31A|06-Apr-02| 26-Nov-01 | 29-Mar-02 -869.7 27-Oct-01 | 26-Dec-01| 26.416 | 2002
Clearwater |CSAH 31B|06-Apr-02| 26-Nov-01 | 29-Mar-02 -869.7 27-Oct-01 | 26-Dec-01| 26.416 | 2002
Crow Wing |CR 130 31-Mar-02| 26-Nov-01 | 27-Mar-02 -635.6 27-Oct-01 | 30-Dec-01| 72.644 | 2002
Crow Wing |CR 139 31-Mar-02| 26-Nov-01 | 27-Mar-02 -635.6 27-Oct-01 | 30-Dec-01| 72.644 | 2002
Dakota CR 58 24-Feb-00 | 15-Dec-99 | 20-Feb-00 -499.7 15-Nov-99| 6-Jan-00 | 45.212 | 2000
Dakota CR 64 23-Feb-00 | 14-Dec-99 | 20-Feb-00 -451.7 14-Nov-99| 8-Jan-00 | 42.418 | 2000
Douglas CR73 25-Feb-00| 4-Dec-99 | 21-Feb-00 -702.1 4-Nov-99 | 26-Dec-99| 9.144 | 2000
Douglas CR73 29-Mar-01| 8-Nov-00 | 12-Mar-01| -1358.5 9-Oct-00 | 3-Dec-00 | 152.146 | 2001
Douglas CR74 25-Feb-00| 4-Dec-99 | 21-Feb-00 -702.1 4-Nov-99 | 26-Dec-99| 9.144 | 2000
Douglas CR74 29-Mar-01| 8-Nov-00 | 12-Mar-01| -1358.5 9-Oct-00 | 3-Dec-00 | 152.146 | 2001
Fillmore CSAH 21 | 24-Feb-00 | 16-Dec-99 | 21-Feb-00 -534.8 16-Nov-99| 2-Jan-00 | 48.514 | 2000
Fillmore CSAH 21 |16-Mar-01|14-Nov-00| 7-Mar-01 -1002.9 | 15-Oct-00|11-Dec-00| 98.552 | 2001
Lincoln CR 121 23-Feb-00| 5-Dec-99 | 20-Feb-00 -552.5 5-Nov-99 | 25-Dec-99| 6.604 | 2000
Lincoln CR 121 19-Mar-01| 8-Nov-00 | 12-Mar-01| -1281.3 9-Oct-00 |28-Nov-00| 62.738 | 2001
Lincoln CSAH 18 | 23-Feb-00| 15-Dec-99 | 20-Feb-00 -464.3 15-Nov-99| 7-Jan-00 | 7.874 | 2000
Lincoln CSAH 18 |18-Mar-01| 9-Nov-00 | 12-Mar-01| -1080.9 |10-Oct-00| 6-Dec-00 | 109.22 | 2001
Mahnomen |CSAH 14 |24-Feb-00|24-Nov-99 | 21-Feb-00 -841.1 25-Oct-99 | 22-Dec-99| 7.112 | 2000
Mahnomen |CSAH 14 |30-Mar-01| 9-Nov-00 | 12-Mar-01| -1495.8 |10-Oct-00| 2-Dec-00 | 136.652 | 2001
Mahnomen |CSAH8 |24-Feb-00|24-Nov-99 | 21-Feb-00 -841.1 25-0ct-99 | 22-Dec-99 0 2000
Mahnomen |CSAH8 |30-Mar-01| 9-Nov-00 | 12-Mar-01| -1479.7 |10-Oct-00| 2-Dec-00 | 151.892 | 2001
MilleLacs |CR112 31-Mar-02| 26-Nov-01 | 27-Mar-02 -565.6 27-Oct-01 | 31-Dec-01| 94.996 | 2002
MilleLacs |CR 140 31-Mar-02| 26-Nov-01 | 27-Mar-02 -565.6 27-Oct-01 | 31-Dec-01| 94.996 | 2002
Olmsted CR 101 23-Feb-00| 9-Dec-99 | 20-Feb-00 -565.2 9-Nov-99 | 27-Dec-99| 40.64 | 2000
Olmsted CR 101 19-Mar-01| 8-Nov-00 | 11-Mar-01 -1079 9-Oct-00 | 8-Dec-00 | 97.028 | 2001
Olmsted CR 132 23-Feb-00| 8-Nov-00 | 11-Mar-01| -1060.5 9-Oct-00 | 8-Dec-00 | 97.028 | 2000
Redwood |CSAH 17 |23-Feb-00| 13-Dec-99 | 19-Feb-00 -512.7 13-Nov-99| 6-Jan-00 | 21.082 | 2000
Redwood |CSAH 25 |23-Feb-00|13-Dec-99 | 19-Feb-00 -512.7 13-Nov-99| 6-Jan-00 | 4.318 | 2000
St. Louis CR 696 24-Feb-00 | 27-Nov-99 | 20-Feb-00 -671.9 28-0ct-99 | 24-Dec-99| 65.024 | 2000
St. Louis CR 696 19-Mar-01|13-Nov-00| 12-Mar-01| -1076.8 |14-Oct-00| 8-Dec-00 | 153.416 | 2001
St. Louis CSAH 35 | 24-Feb-00| 27-Nov-99 | 20-Feb-00 -751.4 28-0ct-99 | 23-Dec-99| 51.054 | 2000
St. Louis CSAH 35 |19-Mar-01|13-Nov-00| 12-Mar-01| -1168.1 |14-Oct-00| 6-Dec-00 | 161.29 | 2001
Stedle CR61 17-Mar-02| 19-Dec-01 | 11-Mar-02 -388.5 19-Nov-01| 3-Jan-02 | 91.694 | 2002
Stedle CR 64 15-Mar-02| 19-Dec-01 | 11-Mar-02 -434.9 19-Nov-01| 3-Jan-02 | 78.74 | 2002
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Daily Climate Data Reduction Procedure
Thefollowing paths indicate the order to run the sequel code.

REM  Modified: 11.13.083

@:\scripts\DailyCQimte\ct_T1 Dailydinmte
@:\scripts\Dailydimte\ct_T1_Tref
@:\scripts\DailyCdimte\ct_T1 SLR WR Start

@:\scripts\Dailydimte\updatel T1 Dailydimate_tref
@:\scripts\Dailydimte\update2_T1 Dailyd imte_Tavg_dail yi ndex
@:\scripts\Dailydimte\update3 _T1 DailyCimte_Fl _TI
@:\scripts\Dailydimte\updated4_T1 Dailyd i mate_CTI
@:\scripts\Dailydimte\update5_T1 Dailyd i mate_CFl
@:\scripts\Dailydimte\update6_T1 Dailyd i mate_CSP
@:\scripts\Dailydimte\update7_T1 DailyC i mate_Fl period
@:\scripts\Dailydimte\update8 T1 DailyCimate_TI period
@:\scripts\Dailydimte\update9 T2 Dailyd i mate_CFl period
@:\scripts\Dailydimte\updatel0 T3 Dail yd i mate_CTI period
@:\scripts\Dailydimte\updatell T2 RowNo
@:\scripts\Dailydimte\V1l_Dail yd i mte_peri ods
@:\scripts\Dailydimte\T4_Dail yd i mate_peri ods
@:\scripts\Dailydimte\updatel2 T4 RowNo
@:\scripts\Dailydimte\updatel3 T4 DailyCdimte_period HlL H2
@:\scripts\Dailydimte\updateld T4 Dailydimte_period_H3_5
@:\scripts\Dailydinmte\updatel5 T4 Dail yd i mte_period_H4
@:\scripts\Dailydimte\updatel6 T4 Dailydimte_period_Hl H3 Cum
@:\scripts\Dailydimte\T4_Dail yd i mate_peri ods_spool

Update: Updatel T1 DailyClimate tref
REM  MODI FI ED: 11.5.03

ALTER TABLE T1 Dail yCimate
drop (Tref_O
/

ALTER TABLE T1_Dailydimate
ADD (Tref _C NUMBER(3, 1))
/

DECLARE

CURSCR dai | y_CUR

1S

SELECT ROW D ROW I D,
Day

FROM T1_Dai | yC i mat e;
dai | y_REC dai | y_CURVROM YPE;
CURSOR tref _CUR
IS
SELECT Begi nDat e,
EndDat e,
Tref C
FROM T1_Tref
where daily_rec.day >= Begi nDate
and daily_rec.day <= EndDat e;
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tref _REC tref_CURVMROMYPE;
BEG N
OPEN dai | y_CUR;
LOOP
FETCH dail y_CUR | NTO dai |l y_REC,
EXI T WHEN dai | y_ CURYNOTFOUND;
OPEN tref CUR;
LOOP
FETCH tref CUR | NTO tref REC,
EXIT WHEN tref CURYNOTFOUND;

--DBMS_QUTPUT. PUT_LINE('daily_day = '||daily_REC day||' tref_BeginDate =
"||tref _REC. BeginDate||' tref_ EndDate = '||tref _REC EndDate||' Tref_C =
"||tref _REC. Tref _C|' V_Tref _C="||V_Tref_C);

UPDATE T1_Dail yd i mat e
SET Tref C =tref rec.Tref C
VWHERE ROW D = dail y_REC. ROV I D;
COW T;
END LOOP;
CLCSE tref CUR
END LOOP;
CLCSE daily_CUR;
COW T;
END;
/

Update: Update2 T1 DailyClimate Tavg_dailyindex
REM  MODI FI ED: 11.5.03

ALTER TABLE T1_Dailydinmate
DRCOP (Tavg_O0)
/

ALTER TABLE T1_Dail yd i mate
DROP (dai |l yi ndex_C)
/
ALTER TABLE T1_Dail yd i mate
ADD ( Tavg_C NUMBER(5, 1))
/
ALTER TABLE T1_Dail yd i mate
ADD (dailyi ndex_C NUMBER(5, 1))
/
DECLARE
CURSOR DC_CUR
IS
SELECT RON D ROW I D,

Tref C,

Trmax_C,

Tmin_C

FROM T1_Dai l yd i mat e;

DC_REC DC_CURYROWTYPE;
BEG N
OPEN DC_CUR;
LOOP
FETCH DC_CUR | NTO DC_REC,
EXIT VWHEN DC_CURYNOTFOUND;
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UPDATE T1_Dail yd i nmate

SET Tavg_C = (DC_REC. Tnax_C + DC_REC. Tmin_C) / 2,
dai | yi ndex_C = ((DC_REC. Tmax_C + DC_REC. Tnin_C) / 2)

DC REC. Tref C
VWHERE ROW D = DC_REC. ROW I D;
COW T;
END LOOP;
CLOSE DC_CUR;
COW T;
END;
/

Update: update3 T1 DailyClimate FI_TI
REM  MODI FI ED: 11.5.03

ALTER TABLE T1_Dailydimate
DROP (FI _C)

/

ALTER TABLE T1_Dailydimate
DROP (Tl _C)

/

ALTER TABLE T1 Dail yCimate
ADD (FI _C NUMBER(S5, 1))
/
ALTER TABLE T1 Dail yCimate
ADD (TI _C NUMBER(S5, 1))
/
DECLARE
CURSOR DC_CUR
IS
SELECT ROWN D ROW I D,
Tref C,
dai |l yi ndex_C
FROM T1_Dai |l yC i mat e;
DC_REC DC_CURY&ROM YPE;

V.FI_C NUVBER( 5, 1) ;
VTl _C NUVBER( 5, 1) ;
BEG N

OPEN DC_CUR;

LOOP

FETCH DC_CUR | NTO DC_REC,
EXI T WHEN DC_CURYINOTFOUND;
I F DC_REC. dai l yindex_C <= 0
THEN V_FI _C. = DC_rec. dail yi ndex_C;
ELSE V_FI _C. = NULL;

End I F;
I F DC_REC. dail yindex_C > 0
THEN V_TI _C. = ABS(DC rec. dailyindex_O);
ELSE V_TI _C. = NULL;
END | F;
--DBMS_QUTPUT. PUT_LI NE(' DC dai |l yi ndex = ' || DC_REC. dai |l yi ndex_(] |
"I'Iv_FI _C]|" TI_C="||V_.TI_O;

UPDATE T1_Dailyd i nate
SET FI_C = V_FI_C,
T _ C=V.Tl_C
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WHERE RON D = DC_REC. ROW | D;
COW T;

END LOOP;

CLOSE DC_CUR;

COW T;

END;

/

Update: update4 T1 DailyClimate CTI

REM  CUMULATI VE THAW NG | NDEX
REM  MODI FI ED:  11.6. 03

ALTER TABLE T1_Dailydimate
DROP ( CTI _Cday)

/

ALTER TABLE T1_Dailydimate
ADD (CTl _Cday NUVBER(6, 1))
/

DECLARE
CURSCR DAI LY_CUR
IS
SELECT
ROW D ROW I D,
County,
Rout e,
day,
Fl _C,

NVL(TI _C 0) TI_C
FROM T1_Dail yCinmate
ORDER BY county, route, day;
DAl LY_REC DAI LY_CURY&RRONM YPE;
V_CTI NUMBER( 6, 1) ;

V_ACC NUMBER( 6, 1) ;
V_County varchar?2(15);
V_route var char 2(10);
BEG N

V_CTlI := 0;

V_ACC : = 0;

V_county := 0,

V_route : = 0;

OPEN DAI LY_CUR,

LOOP

FETCH DAI LY_CUR | NTO DAI LY_REC,
EXI T WHEN DAI LY_CURYNOTFOUND,

I F V_county <> DAILY_REC county and v_route <> daily_
V_ACC . = 0;
END | F;
If to_char(daily_rec.day,'DD-MON ) like '01-JAN then
v_acc .= 0;
End If;
IF DAILY REC. TI _C > 0 THEN
V_CTI = DAILY_REC. Tl _C,

V_ACC : = round(V_ACC + V_ CTI, 1);
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ELSIF DAILY_REC. TI _C = 0 THEN
round(0.5*DAILY_REC. FI _C, 1);
round(V_ACC + V_CTI, 1);

V_CTlI :=
V_ACC : =
END | F;
IF V._ACC < 0 THEN
V_ACC . = 0;
END | F;

V_county := DAILY_REC. county;

V_ route := daily_rec.route;

UPDATE T1_Dailyd i mate

SET CTl _Cday = V_ACC

WHERE ROW D = DAILY_REC. ROVI D;

-- DBVM5S_OUTPUT. PUT_LI NE(' county ='|| DAILY_REC. county||' route
='||daily_rec.route||' day ="||DAILY_REC. day||'" FI_C="|]|daily_rec.Fl_Q]|"
TI_C="||daily_rec.TI _C|'" V_ACC ="||V_ACC|' V_CTI ="]||V_CTl);

COW T;

END LOOP;

CLOSE DAl LY_CUR;

COW T;
END,;

/

Update: update5_T1 DailyClimate CFI
REM  CUMULATI VE FREEZI NG | NDEX

REM Use TI _Cin if-then statenents,
use of FI_Cin statenents would prevent correct accunul ations of FI.

REM  MODI FI ED:  11.6.03

ALTER TABLE T1 Dail yCimate
drop (CFl _Cday)
/

ALTER TABLE T1_Dailydimate
ADD (CFl _Cday NUVBER(6, 1))
/

DECLARE
CURSOR DAI LY _CUR
IS
SELECT
ROW D ROW I D,
County,
Rout e,
Day,
NVL(FI_C,0) FI_C
NVL(TI_C 0) TI_C
FROM T1 Dail yd i mate
ORDER BY County, Route, Day;
DAl LY _REC DAI LY CURYSROMYPE;

V_CFlI NUMBER( 6, 1) ;
V_ACC NUMBER( 6, 1) ;
V_County varchar?2(15);
V_route var char 2(10);
BEG N

V_CHl .= 0;
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V_ACC . = 0;
V_County := 0,
V_Route := 0;
OPEN DAI LY_CUR,
LOOP
FETCH DAILY_CUR | NTO DAI LY_REC;
EXIT VWHEN DAI LY_CURYNOTFOUND;
I F V_county <> DAILY_REC county and v_route <> daily_rec.route THEN

V_ACC . = 0;
END | F;
IF to_char(daily_rec.day,'DD-MON ) like '01-JUL'" then
v_acc .= 0;
End If;
IF DAILY_REC. TI _C = 0 THEN
V_CFI := DAILY_REC. FI _C

V_ACC : = round(V_ACC + V_CFI, 1):
ELSIF DAILY REC.TI_C > 0 THEN

V_CFl := DAILY_REC. Tl _C;
V_ACC : = round(V_ACC + V_CFI, 1);
END | F;
IF V_ACC > 0 THEN
V_ACC . = 0;
END | F;
V_County : = DAILY_REC. County;
V_Route := daily_rec.route;

UPDATE T1_Dailydinate
SET CFl _Cday = V_ACC
WHERE ROW D = DAl LY_REC. ROW | D;

-- DBMs_OUTPUT. PUT_LI NE(' county ='|| DAILY_REC. county||' route
='||daily_rec.route||' day ="||DAILY_REC. day||'" FI_C="|]|daily_rec.Fl_Q]|"
ACC = "||V_ACC|' V_CFl ="||V_CFl);
COW T;
END LOOP;
CLOSE DAl LY_CUR;
COW T;
END;

/

Update: update6 T1 DailyClimate CSP

REM  CUMULATI VE PRECI PI TATI ON
REM  MODI FI ED:  11.3.03

ALTER TABLE T1_Dailydimate
DROP (CSP_i n NUMBER(6, 2))
/

ALTER TABLE T1_Dailydimate
ADD (CSP_i n NUMBER(6, 2))
/

DECLARE
CURSOR DAl LY_CUR
IS
SELECT
ROW D ROW.I D,
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County,
Rout e,
Day,
CTl _Cday,
Precip_in
FROM T1 Dail yd i mate
ORDER BY County, Route, Day;
DAI LY _REC DAI LY _CURYROMYPE;
V_PRCP NUMVBER( 6, 2) ;
V_ACC NUMBER( 6, 2) ;
V_County Varchar 2(15);
V_Route Varchar?2(10);
BEG N
V_PRCP : = 0;
V_ACC . = 0;
V_County := 0,
V_Route := 0;
OPEN DAI LY_CUR;
LOOP
FETCH DAILY_CUR I NTO DAI LY_REC;
EXI T VWHEN DAI LY_CURYNOTFOUND;
I F V_county <> DAILY_REC county and v_route <> daily_rec.route THEN
V_ACC . = 0;
END | F;
| F DAILY_REC. CTlI _Cday = 0 THEN
V_ACC . = 0;
ELSI F DAILY_REC. CTlI _Cday <> 0 THEN
V_PRCP : = DAILY_REC. Precip_in;
V_ACC : = V_ACC + V_PRCP;

END | F;
V_County := DAILY_REC. county;
V_ route := Daily_rec.route;

UPDATE T1_Dailydinate
SET CSP_in = V_ACC
WHERE ROW D = DAl LY_REC. ROW | D;

--  DBVM5S_OUTPUT. PUT_LI NE(' county ="|| DAILY_REC. county||' route =
"||daily_rec.route||" day='|| DAl LY_REC. day||"'
CTl _Cday='|| DAILY_REC. CTl _Cday||"' precip_in = "||daily_rec.precip_in||' V_ACC
='"||V_ACC|' V_PRCP = "||V_PRCP);
COW T;
END LOOP;
CLOSE DAl LY_CUR;
COW T;
END;

/

Update: update7_T1 DailyClimate Flperiod

REM  CUMULATI VE FREEZI NG | NDEX FOR PERI CD
REM  MODI FI ED:  11.6. 03

ALTER TABLE T1 Dail yCimate
DROP (Fl peri od_Cday NUVBER(6, 1))
/
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ALTER TABLE T1 Dail yCimate
ADD ( Fl peri od_Cday NUMBER(6, 1))
/

DECLARE
CURSCR DAI LY_CUR
IS
SELECT
ROW D ROW I D,
County,
Rout e,
Day,
NVL(FI _C,0) FI_C,
NVL(TI_C,0) TI_C
FROM T1_Dai l yC i mate
ORDER BY County, Route, Day;
DAl LY_REC DAI LY_CURYROM YPE;

V_CFI NUMBER( 6, 1) ;
V_ACC NUMBER( 6, 1) ;
V_County varchar2(15);
V_route var char 2(10);
BEG N

V_CFl := 0;

V_ACC : = 0;

V_County := 0,
V_Route := 0;
OPEN DAI LY_CUR;
LOOP
FETCH DAILY_CUR I NTO DAI LY_REC;
EXI T VWHEN DAI LY_CURYNOTFOUND;
I F V_county <> DAILY_REC county and v_route <> daily_rec.route THEN
V_ACC . = 0;
END | F;
If daily _rec. TI_C = 0 then

V_CFl := DAILY_REC. FI _C;
V_ACC : = V_ACC + V_CFI;
ELSIF daily_rec.TI_C > 0 then
V_ACC . = 0;

END | F;
V_County := DAILY_REC. County;
V_Route := daily_rec.route;

UPDATE T1_Dail yd i mate

SET FI peri od_Cday V_ACC

VWHERE ROW D = DAI LY_REC. ROV | D;
-- DBM5S_OUTPUT. PUT_LI NE(' county ='|| DAILY_REC. county||' route
='||daily_rec.route||' day ="||DAILY_REC. day||'" FI_C="|]|daily_rec.Fl_Q]|"
V_ACC = "||V_ACC||' V_CFl = "||V_CFl);
COW T;
END LOOP;
CLOSE DAl LY_CUR;
COW T;

END,
/
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Update: update8 T1 DailyClimate Tlperiod
REM  CUMULATI VE THAW NG | NDEX FOR PERI OD
REM  MODI FI ED: 11. 6. 03

ALTER TABLE T1 Dail yCimate
DROP (Tl peri od_Cday NUVBER(6, 1))
/

ALTER TABLE T1 Dail yCimate
ADD (Tl peri od_Cday NUMBER(6, 1))
/

DECLARE
CURSOR DAI LY _CUR
IS
SELECT
ROW D ROW I D,
County,
Rout e,
Day,
FI _C,

NVL(TI_C,0) TI_C
FROM T1_Dai l yC i mate
ORDER BY County, Route, Day;
DAl LY_REC DAI LY_CURYROM YPE;

V_CTI NUMBER( 6, 1) ;
V_ACC NUMBER( 6, 1) ;
V_County varchar?2(15);
V_route var char 2(10);
BEG N

V_CTlI := 0;

V_ACC : = 0;

V_County := 0,
V_Route := 0;
OPEN DAI LY_CUR,
LOOP
FETCH DAILY_CUR | NTO DAI LY_REC;
EXIT VWHEN DAI LY_CURYNOTFOUND;
I F V_county <> DAILY_REC county and v_route <> daily_rec.route THEN

V_ACC . = 0;
END | F;
If daily_rec. TI_C > 0 then
V_CTlI := DAILY_REC. Tl _C;

V_ACC : = V_ACC + V_CTI;
ELSIF daily_rec.TI_C = 0 then

V_ACC . = 0;

END | F;
V_County := DAILY_REC. County;
V_Route := daily_rec.route;

UPDATE T1_Dail yd i mate

SET Tl period_Cday = V_ACC

VWHERE ROW D = DAI LY_REC. ROV | D;
-- DBM5S_OUTPUT. PUT_LI NE(' county ='|| DAILY_REC. county||' route
='||daily_rec.route||' day ="||DAILY_REC. day||'" FI_C="|]|daily_rec.TI_(]|"
ACC = "||V_ACC||' V_CTI = "||V_CTl);

COW T;
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END LOOP;
CLOSE DAl LY_CUR;
COW T;
END,
/

Update: update9 T2 DailyClimate CFlperiod

Update: wupdate9_T2 DailyC i mate_CFlperiod
REM  Modified: 4.23.05

drop table T2_Dail yd i mate_CFl peri od
/
create table T2_Dailyd i mate_CFl period
(
County var char 2(15),
route var char 2(10),
CFl peri od_Cday NUMBER( 6, 1),
CFl _Start Dat e,
CFl _End Dat e
)
Storage (initial 5M pctincrease 0)
t abl espace users
/
create bitmap i ndex T2_DC CFl peri od_county
on T2_Dail yd i mate_CFl peri od(county)
pctfree O
storage (initial 1M next 1M pctincrease 0)
t abl espace i ndx
/
create bitmap index T2_DC CFl period_route
on T2_Dail yd i mat e_CFl peri od(route)
pctfree O
storage (initial 1M next 1M pctincrease 0)
t abl espace i ndx
/
Anal yze table T2_Dail yd i mate_CFl period conpute statistics
/

DECLARE
CURSOR DAI LY _CUR
IS
SELECT
ROW D ROW I D,
County,
Rout e,
Day,
FI _C,

Fl peri od_Cday
FROM T1_Dai l yC i mate
where FI _C <=0
ORDER BY County, Route, Day;
DAl LY_REC DAI LY_CURYROM YPE;
CURSCR DAI LY2_CUR
IS
SELECT
ROW D ROW I D,
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County,
Rout e,
Day,
Fl _C,
Fl peri od_Cday
FROM T1_Dai l yC i mate
VWhere county = daily_rec.county
and route = daily_rec.route
and day = daily_rec.day + 1
and FI _Cis Nul
ORDER BY County, Route, Day;
DAl LY2_REC DAl LY2_CURYRON YPE;
BEG N
OPEN DAI LY_CUR,
LOOP
FETCH DAI LY_CUR | NTO DAI LY_REC,
EXI T VWHEN DAI LY_CURYNOTFOUND;
OPEN DAl LY2_CUR;
Loop
FETCH DAI LY2_CUR | NTO DAl LY2_REC,
EXIT WHEN DAI LY2_CURYNOTFOUND
Insert into T2_Dailyd inmate_ CFlperiod
(county, rout e, CFl peri od_Cday, CFl _End)
val ues
(daily_rec.county,daily_rec.route,daily_rec.Fl peri od_Cday, daily_rec. day);
--DBMS_OUTPUT. PUT_LI NE(' county="||V_county||"' route="||V_route||
CFl="||v_cfiperiod_cday||"' start="||v_cfiperiod_start||' end=
"||V_cfiperiod_end||' daily_recday="|]|daily_rec.day||
daily _recfiper="||daily_rec.fiperiod_cday||' daily2recday=
"||daily2 rec.day||' daily2recfi="||daily2 rec.fiperiod_cday);
COW T,
end | oop;
Cl ose Daily2 cur;
END LOOP
CLOSE DAILY_CUR;
COW T,
END;
/

DECLARE
CURSCR DAI LY_CUR
IS
SELECT
ROW D ROW I D
County,
Rout e,
Day,
Fl peri od_Cday,
FI_C
FROM T1_Dai l yC i mate
where FI _Cis Null
ORDER BY County, Route, Day;
DAl LY_REC DAI LY_CURYROM YPE;
CURSCR DAI LY2_CUR
IS
SELECT
ROW D ROW I D
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County,
Rout e,
Day,
Fl peri od_Cday,
FI_C
FROM T1_Dai l yC i mate
VWhere county = daily_rec.county
and route = daily_rec.route
and day = daily_rec.day + 1
and FI _C <=0
ORDER BY County, Route, Day;
DAl LY2_REC DAl LY2_CURYRON YPE;
CURSOR peri od_CUR

IS
SELECT
ROW D ROW I D,
County,
Rout e,
CFl _End

FROM T2_Dai | yd i mat e_CFl peri od
VWhere county = daily2_rec.county
and route = daily2 rec.route
and CFl _End >= daily2_rec. day
ORDER BY County, Route, CFl_End;
peri od_REC peri od_CURYROMYPE;
BEG N
OPEN DAI LY_CUR,
LOOP
FETCH DAI LY_CUR | NTO DAI LY_REC,
EXI T WHEN DAI LY_CURYNOTFOUND,
OPEN DAl LY2_CUR;
Loop
FETCH DAI LY2_CUR | NTO DAl LY2_REC,
EXIT WHEN DAl LY2_CURYINOTFOUND;
OPEN peri od_CUR;
Loop
FETCH peri od_CUR | NTO peri od_REC;
EXI T WHEN peri od_CURYNOTFOUND;
--DBMS_QUTPUT. PUT_LI NE(' county="]| | daily2_rec.county]||"’

countyperiod="||period_rec.county||' route="||daily2 rec.route||’
routeperiod='||period_rec.route||'daily2="]||daily2_ rec.day||' start=
"||daily2 rec.day||' end= "|]|period_rec.CFl_End);

Update T2_Dail yd i mate_ CFl peri od
set CFl_Start = daily2_ rec. day
where rowd = period_rec.row_id;

Conmi t ;
End Loop;
Cl ose period_cur;

end | oop;

Cl ose Daily2 cur;
END LOOP;
CLOSE DAILY_CUR;
COW T;
END;
/
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Update: updatel0_T3 DailyClimate CTlperiod
REM Modified: 11.12.03

drop table T3 _Dailyd imate_CTI period
/
create table T3_Dailydinmate_ CTI period
(
County var char 2(15),
route var char 2(10),
CTl peri od_Cday NUMBER( 6, 1),
CTl _Start Dat e,
CTl _End Dat e
)
Storage (initial 5M pctincrease 0)
t abl espace users
/
create bitmap i ndex T3_DC CTIl peri od_county
on T3_Dailyd i mate_CTI peri od(county)
pctfree O
storage (initial 1M next 1M pctincrease 0)
t abl espace i ndx
/
create bitmap index T3_DC CTl period_route
on T3_Dailyd i mate_CTI period(route)
pctfree O
storage (initial 1M next 1M pctincrease 0)
t abl espace i ndx
/
Anal yze table T3 _Dailyd i mte_CTlperiod conpute statistics
/
DECLARE
CURSCR DAI LY_CUR
IS
SELECT
ROW D ROW I D
County,
Rout e,
Day,
Tl peri od_Cday
FROM T1_Dai l yC i mate
where Tl period_Cday > 0
ORDER BY County, Route, Day;
DAl LY_REC DAI LY_CURYROM YPE;
CURSCR DAI LY2_CUR

IS

SELECT
ROWN D ROW I D,
County,
Rout e,
Day,

Tl peri od_Cday

FROM T1_Dail yClinmate

VWhere county = daily_rec.county
and route = daily_rec.route
and day = daily_rec.day + 1
and Tlperiod_Cday = 0

C-14



ORDER BY County, Route, Day;
DAl LY2_REC DAl LY2_CURYRON YPE;
BEG N
OPEN DAI LY_CUR,
LOOP
FETCH DAI LY_CUR | NTO DAI LY_REC,
EXI T VWHEN DAI LY_CURYNOTFOUND;
OPEN DAl LY2_CUR;
Loop
FETCH DAI LY2_CUR | NTO DAl LY2_REC,
EXI T WHEN DAI LY2_CURYNOTFOUND
Insert into T3_Dailyd inmate_ CTIperiod
(county, route, CTl peri od_Cday, CTlI _End)
val ues
(daily_rec.county,daily_rec.route,daily_rec. Tl peri od_Cday, daily_rec. day);
--DBMS_OUTPUT. PUT_LI NE(' county="]|V_county||"' route="||V_route||
CTl="||v_cTiperiod_cday||"' start="||v_cTiperiod_start||' end=
"| | V_cTiperiod_end||' daily_recday="|]|daily_rec.day||
daily_recTiper="||daily_rec.Tiperiod_cday||' daily2recday=
"||daily2 rec.day||' daily2recTi="||daily2_rec.Tiperiod_cday);
COW T,
end | oop;
Cl ose Daily2 cur;
END LOOP
CLOSE DAILY_CUR;
COW T,
END;
/

DECLARE
CURSCR DAI LY_CUR
IS
SELECT

ROW D ROW I D

County,

Rout e,

Day,

Tl peri od_Cday
FROM T1_Dai l yC i mate
where Tlperiod_Cday = 0
ORDER BY County, Route, Day;
DAl LY_REC DAI LY_CURYROM YPE;
CURSCR DAI LY2_CUR

IS

SELECT
ROWN D ROW I D,
County,
Rout e,
Day,

Tl peri od_Cday

FROM T1_Dai l yC i mate

VWhere county = daily_rec.county
and route = daily_rec.route
and day = daily_rec.day + 1
and Tl period_Cday > 0

ORDER BY County, Route, Day;

DAl LY2_REC DAl LY2_CURYRON YPE;
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CURSOR peri od_CUR

IS
SELECT
ROW D ROW I D,
County,
Rout e,
CTl _End

FROM T3_Dai |l yd i mat e_CTI peri od
VWhere county = daily2_rec.county
and route = daily2 rec.route
and CTl _End >= daily2_rec. day
ORDER BY County, Route, CTI_End;
peri od_REC peri od_CURYROMYPE;
BEG N
OPEN DAI LY_CUR,
LOOP
FETCH DAI LY_CUR | NTO DAI LY_REC,
EXI T WHEN DAI LY_CURYNOTFOUND,
OPEN DAl LY2_CUR;
Loop
FETCH DAI LY2_CUR | NTO DAl LY2_REC,
EXIT WHEN DAl LY2_CURYINOTFOUND;
OPEN peri od_CUR;
Loop
FETCH period_CUR | NTO peri od_REC;
EXI T WHEN peri od_CURYINOTFOUND;
--DBMS_QUTPUT. PUT_LI NE(' county="]||daily2_rec.county]||"’

countyperiod="||period_rec.county||' route="||daily2 rec.route||’
routeperiod='||period_rec.route||'daily2="]||daily2 rec.day||' start=
"||daily2 rec.day||' end= "|]|period_rec.CTl_End);

Update T3_Dail ydinmate_ CTI peri od
set CTl_Start = daily2_ rec. day
where rowd = period_rec.row_id;

Conmi t ;
End Loop;
Cl ose period_cur;

end | oop;

Cl ose Daily2 cur;
END LOOP;
CLOSE DAILY_CUR;
COW T;
END;
/

Update: updatell T2 RowNo

REM  ADDS ROW NUMBERS TO TABLE I N ASCENDI NG ORDER
REM  ORACLE ROW NUMBERS ARE NOT | N ASCENDI NG ORDER
REM  MODI FI ED:  11.12. 03

Alter table T2 _Dailydinmate_ CFl period
DROP (row_num Nunber (10))
/

Alter table T2 _Dailydinmate_ CFl period
Add (row_num Nunber (10))
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/

Decl are
cursor daily_cur is
sel ect RON D ROW I D,
county,
route,
CFl _End
from T2_Dail yd i mat e_CFl peri od
order by county, route, CFl _End;
daily_rec daily_cur% owt ype;
row_no nunber(10) := O;
begi n
open daily_cur;
| oop
fetch daily_cur into daily_rec;
exit when daily_cur %ot f ound;
row no :=row.no + 1;
update T2_Dail yd i nmate_ CFl peri od
set row_num = row_no
where rowid = daily_rec.row.id;
conmi t;
end | oop;
close Daily_cur;
conmi t;
end,
/

View: V1 DailyClimate periods
REM Modified 11.12.03

Create View V1 Dailydimate_periods
as

sel ect a.county,
a.route,
a. CFl peri od_Cday,
a.CFl _Start,
a. CFl _End,
b. CTI peri od_Cday,
b.CTl _Start,
b. CTI _End

from T2 Dailydimte_CFlperiod a,
T3 _Dail yd i mat e_CTI peri od b,
T2 DailyCdimate_ CFlperiod c

wher e a.county = b.county

AND a.route = b.route

and c.county = a.county

and c.route = a.route

and c.row num = a.row_num+ 1
AND a. CFl _End < b.CTI _Start
and b.CTlI _End < c.CFl _Start

Table: T4 DailyClimate periods
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REM  MODI FI ED:  11.12. 03

drop table T4_Dail yd i mate_peri ods
/
create table T4_Dail ydinmate_peri ods
storage(initial 1m next 1m pctincrease 0)
as
sel ect county,
route,
CFl peri od_Cday,
CFl _Start,
CFl _End,
CTl peri od_Cday,
CTl _Start,
CTl _End
from V1 _Dailydinmate_periods
Order by county, route, CFl _End
/
create bitmap i ndex T4_DC periodscounty_bi dx
on T4 _Dail yCdimate_periods(county)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T4_DC peri odsroute_bi dx
on T4 _DailyCimate_periods(route)
pctfree 0
t abl espace i ndx
/
anal yze table T4 _DailyCimate_periods estimte statistics sanple 20 percent
/

Update: updatel2_T4 RowNo

REM  ADDS ROW NUMBERS TO TABLE I N ASCENDI NG ORDER
REM  ORACLE ROW NUMBERS ARE NOT | N ASCENDI NG ORDER
REM  MODI FI ED:  11.12. 03

Alter table T4_Dailydinmate_peri ods
DROP (row_num Nunber (10))
/

Alter table T4_Dailydinmate_peri ods
Add (row_num Nunber (10))
/

Decl are

cursor period_cur is

sel ect RON D ROW I D,
county,
route,
CFl _End

from T4_Dail yd i mate_peri ods
order by county, route, CFl _End;
period_rec period_cur% ow ype;
row_no nunber(10) := O;

begi n
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open period_cur;
| oop
fetch period_cur into period_rec;
exit when peri od_cur %ot f ound;
row no :=row.no + 1;
update T4_Dail yd i nate_peri ods
set row_num = row_no
where rowd = period_rec.row_id;
conmi t;
end | oop;
cl ose period_cur;
conmi t;
end,
/

Update: updatel3 T4 DailyClimate period H1 H2
REM Modified: 11.12.03

Alter Table T4_Dail ydinmate_peri ods
DROP (HL Nunber (1))

/

Alter Table T4_Dail yd inmate_peri ods
DROP (H2 Nunber (1))

/

Alter Table T4_Dail yd inmate_peri ods
DROP (H3 Nunber (1))

/

Alter Table T4_Dail yd inmate_peri ods
DROP (H4 Nunber (1))

/

Alter Table T4_Dailyd inmate_peri ods
DROP (H5 Nunber (1))

/

Alter Table T4_Dailyd inmate_peri ods
add (HL Nunber (1))

/

Alter Table T4_Dailyd inmate_peri ods
add (H2 Nunber (1))

/

Alter Table T4_Dailyd inmate_peri ods
add (H3 Nunber (1))

/

Alter Table T4_Dailyd inmate_peri ods
add (H4 Nunber (1))

/

Alter Table T4_Dailyd inmate_peri ods
add (H5 Nunber (1))

/

DECLARE

CURSOR peri od_CUR

IS

SELECT ROW D ROW I D,
Row_Num
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County,

Rout e,

CFl peri od_Cday,

CTl peri od_Cday
FROM T4_Dai | yd i mat e_peri ods
ORDER BY row_num
peri od_REC peri od_CURYROMYPE;
V_H1 Nunber(1);
V_H2 Number (1);
BEG N
OPEN peri od_CUR;
LOOP
FETCH period_CUR | NTO peri od_REC;
EXIT WHEN peri od_CURYNOTFOUND;

I f abs(period_rec. CFl period_Cday) > 25 and period_rec. CTl peri od_Cday < 15

t hen

V_HL .= 1,
Else VHL := 0O;

End if;

| f abs(period_rec. CFl period_Cday) > period_rec.CTlperiod_Cday then
V_H =1,

El sif period_rec.CTlperiod_Cday < 15 and
abs(abs(period_rec. CFl peri od_Cday) - period_rec.CTlperiod_Cday) < 4 then
V_ H =1,
Else VH := 0;
End if;
Update T4_Dail yd i nmate_peri ods
set Hl =

period_rec.row_id;
Conmi t ;
End Loop;
Cl ose period_cur;
COW T;
END;
/

Update: updateld T4 DailyClimate period H3 5

DECLARE
CURSOR peri od_CUR
IS
SELECT ROW D ROW I D,
Row_Num
County,
Rout e,
CFl peri od_Cday,
CTl peri od_Cday,
H1
FROM T4_Dai | yd i mat e_peri ods
ORDER BY row_num
peri od_REC peri od_CURYROMYPE;
CURSOR peri odpl us_CUR
IS
SELECT ROW D ROW I D,
Row_Num
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County,
Rout e,
CFl peri od_Cday,
CTl peri od_Cday,
H1
FROM T4_Dai | yd i mat e_peri ods
VWhere county = period_rec.county
and route = period_rec.route
and row_num = period_rec.row num+ 1
ORDER BY row_num
peri odpl us_REC peri odpl us_CURYROM YPE;
V_H3 Number (1);
V_H5 Number (1);
BEG N
OPEN peri od_CUR;
LOOP
FETCH period_CUR | NTO peri od_REC;
EXIT WHEN peri od_CURYNOTFOUND;
OPEN peri odpl us_CUR;
Loop
FETCH peri odpl us_CUR | NTO peri odpl us_REC,
EXIT WHEN peri odpl us_CURYANOTFOUND;
If period_rec. CTlperiod_Cday < abs(periodplus_rec. CFl peri od_Cday) then
V_H3 :=1;
El sif abs(abs(periodpl us_rec. CFl peri od_Cday) -
period_rec. CTl peri od_Cday) < 4 then

V_H3 =1,
Else V.H3 := 0O;
End if;
If period_rec.CTlperiod_Cday + periodplus_rec. CTlperiod_Cday < 15 then
V. H5 = 1,
Else V.H5 := O;
End if;
Update T4_Dail yd i nmate_peri ods
set H3 = V_H3,
H5 = V_H5
where rowd = period_rec.row_id;
Commi t ;
end | oop;
Cl ose periodplus_cur;
END LOOP;
CLCSE peri od_CUR;
COW T,
END;

/

Update: updatel5 T4 DailyClimate period H4

DECLARE
CURSOR peri od_CUR
IS
SELECT ROW D ROW I D,
Row_Num
County,
Rout e,
CFl peri od_Cday,
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CTl peri od_Cday,

H1
FROM T4_Dai | yd i mat e_peri ods
ORDER BY row_num
peri od_REC peri od_CURYROMYPE;
CURSOR peri odpl us_CUR

IS

SELECT RON D ROW I D,
Row_Num
County,
Rout e,

CFl peri od_Cday,

CTl peri od_Cday,

H1
FROM T4_Dai | yd i mat e_peri ods
VWhere county = period_rec.county

and route = period_rec.route

and row_num = period_rec.row num+ 1
ORDER BY row_num
peri odpl us_REC peri odpl us_CURYROM YPE;
CURSOR peri odm nus_CUR

IS

SELECT RON D ROW I D,
Row_Num
County,
Rout e,

CFl peri od_Cday,
CTl peri od_Cday,
H1
FROM T4_Dai | yd i mat e_peri ods
VWhere county = period_rec.county
and route = period_rec.route
and row _num = period_rec.row num- 1
ORDER BY row_num
peri odm nus_REC peri odm nus_CURVMROMYPE;
V_H4 Nunber (1);
BEG N
OPEN peri od_CUR;
LOOP
FETCH period_CUR I NTO peri od_REC;
EXIT WHEN peri od_CURYNOTFOUND
OPEN peri odpl us_CUR;
Loop
FETCH peri odpl us_CUR | NTO peri odpl us_REC,
EXI'T WHEN peri odpl us_ CURYNOTFOUND,
OPEN peri odm nus_CUR;
Loop
FETCH peri odm nus_CUR | NTO peri odm nus_REC,
EXI'T VWHEN peri odnm nus_ CURYNOTFOUND;
If period_rec.Hl =
1 then
V. H =1,
El sif period_rec. CFlperiod_Cday =

V. H =1,

Else VH := 0O;
End if;
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Update T4_Dail yd i nmate_peri ods
set 4 = V. H4
where rowid =
Conmi t ;
End Loop;
Cl ose peri odm nus_cur;
end | oop;
Cl ose periodplus_cur;
END LOOP;
CLCSE peri od_CUR;
COW T,
END;
/

period_rec.row_id;

Update: updatel6 T4 DailyClimate period_ H1 H3 Cum
REM Modified: 11.12.03

Alter Table T4_Dail ydinmate_peri ods
DROP (H1_H3_Cum Var char 2(8))
/

Alter Table T4_Dail yd inmate_peri ods
add (H1_H3_Cum Varchar2(8))
/

DECLARE
CURSOR peri od_CUR
IS
SELECT ROW D ROW I D,
Row_Num
County,
Rout e,
H1,
H2,
H3,
|_|4
FROM T4_Dai | yd i mat e_peri ods
ORDER BY row_num
peri od_REC peri od_CURYROMYPE;
V_H1_H3_Cum Var char 2(8);
BEG N
OPEN peri od_CUR;
LOOP
FETCH period_CUR | NTO peri od_REC;
EXIT WHEN peri od_CURYNOTFOUND;
If period_rec.Hl=1 and period_rec.H2=1 and period_rec. H3=1 t hen
V. HL H3 Cum:= 'Cumrul ate';
Elsif period_rec.H4 = 1 and period_rec. H2=1 and peri od_rec. H3=1 then
V. HL H3 Cum:= "Cumnul ate';
Else V.HL H3 Cum:= O;
End if;

Update T4_Dail yd i nmate_peri ods
set HL. H3 Cum = V_H1_H3 Cum
where rowd = period_rec.row_id;

Conmi t ;
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End Loop;
Cl ose period_cur;
COW T;
END;
/

Spool: T4 _DailyClimate_periods_spool
Rem Nane: Use this programto spool data

spool k:\Scripts\logs\T4_Dail ydinmate_periods. CSV

set ternmout off
set pagesize 0
set linesize 1000
set trimspool on

SELECT COUNTY| | ', " ||
ROUTE| |*, " | |
CFI PERI OD_CDAY| | ', " | |
CFl _START||'," ||
CFI_END||',"|]
CTI PERI OD_CDAY| | ', " | |
CTI _START| |, " ||
CTI_END||',"|]
ROVNUM |, " | |
HL[ | ]
2l
H3[ ", ]
y
|

HA| |
H5| |,
H1_H3_CUM
FROM T4 _Dail yd i mate_periods
order by row _num
/

spool of f

set ternmout on
set trimspool off
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APPENDIX D
DCP ANALYSES



ORACLE SCRIPT

Dueto the large amount of code presented herein, the following listing of table, view, update,

spool and figure names was generated to assist with interpretation of the code.

FigureD.1. Flow chart of DCP data reduction..........c.cccoeeoiieiiieiee e D-1
DCP Data RedUCLION ProCEAUN .........oiiiiiiiiieeieesiee ettt D-2
Indicates the order to run the sequel code (i.e, the order that views, tables and updates must

be run for analyses proceduresto work correctly).

Table: T1 SOIL_BORINGS........ooiiiieiee e D-3

Tablee TL INCREMENTAL_LAYERS ... ..o D-4

LI o] (= I R L = RN D-5

Data Quality Check: Find Duplicate RECOIdS.........ceiiiiieiiiieiee e D-6
Finds duplicate records.

Data Quality Check: Incorrect Field ENtrY .......cooo i D-6

Findsincorrect data entries (i.e., possible data entry errorsin the county, route, week, day,
site number or blow count fields).

Update: Updatel T1 DCP_ROWNO......cociiiiiieiiie ettt D-7
Adds row numbers to the DCP data table in ascending order of DCP testing (i.e, in
ascending order of blow counts). This step is necessary since the row numbersin the

ORACLE database are not in ascending order.

Update: Update2 T1 DCP_PenEr aliON.........cooiiieiiiieiieeeiee e esiee e seee e e s e sneee s D-8
Calculates DCP penetrations relative to the roadway surface.

View: VI DCP_AVGDEPTH ..ottt sa e snenea D-9
Calculates average DCP penetrations.

View: V2 DCP_MAXPEN ..ottt bt sne e D-9
Calculates the resulting maximum DCP penetration achieved at test completion.

Table: T2 DCP_AVGDEPTH ...ttt D-9

ViIiew: V3 DCP_DPI_CBR ...ttt st sens D-11
Calculates DCP Penetration Index (DPI) and CBR values.

Table: T3 DCP_DPI_CBR ...ttt sttt D-11

VIEW: VA DCP_AREA ...ttt bbbt b e bt sne s D-12
Calculates the area under each segment of the DPI curve.

Table: TA DCP_AREA ...ttt et bbb enes D-13



VIEW: V5 DCP_AREA_TOE! covvoreveeeeeeeeeeeeseeseseeosessesesseesessssessessessesssssseessesessssssssseseeeees D-14

Calculates area under the DPI curve and the ratio of area and maximum penetration.

Table: TS5 DCP_AREA_TOTAL oottt D-15

Spool: T5 DCP_AREA_TOTAL_SPOOL......cciiiiiienieiieniesie et D-16

Update: update3 T4 DCP_AREA DOMNGS....oi it D-16
Assigns soil boring locations.

View: V6 DCP_CASEL SOILS ..ottt D-18
Case 1. Calculates areas on between or soil layer interfaces.

View: V7 _DCP_CASE2 SOILS ...ttt D-19
Case 2: Calculates areas straddling soil layer interfaces.

View: V8 DCP_DPI_INTERFACE.......ccooi ittt D-20

Calculatesthe DPI value at the bottom layer interface for cases where consecutive DPI
values straddle soil layer interfaces (interpolates DPI value at interface[i.e., bottomlayer
DPI]).

View: V9 DCP_AREA_TOPINTERFACE........cccocitiiitneie et D-20
Calculates the area under each segment of the DPI curve (cal culates area above the soil
layer interface).

View: V10 DCP_AREA_BOTINTERFACE........ccccooiiiiiiieee e D-21
Calculates the area under each segment of DPI curve (cal culates area below soil layer

interface[layer + 1]).

View: V11 DCP_AREA_CASE?Z..... ettt D-22
Updates soil layer number and top and bottom DPI and depth val ues.

View: V12 DCP_AREA_CASEL 2.ttt D-23
Joins case 1 and 2 segmental areas.

View: V13 DCP_AREA_LAYER ...t D-24
Calculates the total area per soil layer type.

Table: T6_DCP_AREA_LAYER ...ttt D-24

V14 DCP_AREA_LAYER _NORM ....cociiiiiiiiiieiere ettt D-25
Normalizes layer areas by accounting for varying layer thickness and maxi mum penetrations.

Spool: V14 DCP_AREA_LAYER_NORM_SPOO0I ....ccceiiiiriiriiniinieneeese e D-26

View: V15 DCP_CASEL SOILS L oottt e D-27
Case 1. Calculates areas between or on incremental layer interfaces.

View: V16 DCP_CASE2 SOILS L oot D-27

Case 2: Calculates areas straddling incremental layer interfaces.
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View: V17 _DCP_DPI_INTERFACE_IL ..cccoooiiiiiiiiere ettt D-28
Calculatesthe DPI value at the bottom layer interface for cases where consecutive DPI
values straddle soil layer interfaces (interpolates DPI value at the incremental layer interface
[ bottom layer DPI]).

View: V18 DCP_AREA_TOPINTERFACE_IL ..cccoooiiiiiiiiiitceere e D-29
Calculates the area under each segment of the DPI curve (calculates area above the
incremental layer interface).

View: V19 DCP_AREA_BOTINTERFACE_IL ...ccootioiiiiiiiitieeereeeee e D-30
Calculates the area under each segment of the DPI curve (cal culates area below incremental

layer interface[layer + 1]).

View: V20 DCP_AREA_CASE2Z IL ..ot e D-31
Updates the incremental layer number and top and bottom DPI and depth val ues.

View: V21 DCP_AREA_CASEL 2 1L oot D-31
Joins case 1 and 2 segmental areas.

View: V22 DCP_AREA_LAYER L oottt D-32
Calculates the total area per incremental layer.

Table: T7_DCP_AREA_LAYER L oottt D-33

Spool: V23 DCP_AREA_LAYER_NORM_IL_SPOO0L.....ccccoiiiririniiinenese e D-34

View: V24 DCP_INTERFACE_PEN_BLOW _IL ..cocoioiiiiiiiiece e D-34

Calculatesthe DPI value at incremental layer interfaces for cases where consecutive DPI
values straddle soil interfaces (interpolates DPI value at interface).

Table: T8 DCP_PEN_BLOW L .cuiiiiiiiiiiiiiieeerie et D-35
View: V25 DCP_LAYER VALS IL .o D-36
Contains blow and penetration values ONLY at incremental layer interfaces. First query

selects surface values. Second query selects remaining interface values. Third query selects
maxi mum penetration values (i.e., test completion value).
Tablee TO DCP_LAYER VALS IL o e D-37
Update: updated T9 DCP_LAYER VALS IL_ROWNO.....cccoiiiiiiieiinieiereeie e D-38
Adds row numbers to the DCP data table in ascending order of DCP testing (i.e, in
ascending order of blow counts). This step is necessary since the row numbersin the

ORACLE database are not in ascending order.

View: V26 DCP_DPI_CBR_IL ...oooiiiiiiiiieiceiee et D-39
Calculates DCP penetration index and CBR values for each incremental layer.
Table: T10_ DCP_DPI_CBR_IL oo e D-40
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Update: update5 T10 DCP_DPI_CBR_IL_bOFiNgS.....cccceeiiieiiiieiee e D-41
Assigns boring locationsto table TI0_ DCP_DPI_CBR IL.

Update: update6_T10 DCP_DPI_CBR_IL_Matl....cccccoooiiiiiiiiiiiiiieeseeee e D-43
Determines material type of each incremental layer.

Spool: T10 DCP_DPI_CBR_IL_SPOO0I ....cciiuiiiiiiiriiieiieniesie e D-45

Update: update7 T5 DCP_AREA _TOTAL _bDOFiNgS....ccccoceeiiiieiee e D-46
Assigns boring locationsto table TS DCP_AREA TOTAL.

Update: update8 T5 DCP_AREA TOTAL _SUrface .....cccocceeeiiieeiie e D-48
Assigns surface layer thickness.

Table: T11 DCP_AUDP_RUTTING.....ccciiiiiitririe et D-50

Update: updated T11 DCP_AUDP_RUTTING_AUDPL 2......ccociiiiiiiiiiineneeeneins D-51
Determines area under DPI profile for surface (1) and subgrade(2).

Update: updatel0_T11 DCP_AUDP_RUTTING_RD....cccccooiiiiiniiiienenenesesesie e D-56
Calculates estimated rutting depth values.

Spool: T11 DCP_AUDP_RUTTING_SPOOI .....ccciiiriiiiniinienienieeiese st D-58
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FigureD.1. Flow chart of DCP data reduction.



DCP Data Reduction Procedure
Thefollowing paths indicate the order to run the sequel code.

REM DCP Data Reduction
REM Modified: 10.8.03

@k:\scripts\dcp\ct_T_Soil_Borings
@k:\scripts\dcp\ct_T1 Incremental_Layers
@k:\scripts\dcp\ct_T1_DCP

@k:\scripts\dcp\DataCheck_Duplicates
@k:\scripts\dcp\DataCheck_InfoError

@k:\scripts\dcp\updatel _T1 DCP_RowNo
@k:\scripts\dcp\update2_T1 DCP_penetration
@k:\scripts\dcp\V1_DCP_AVGDEPTH
@K:\scripts\dcp\V2_DCP_MAXPEN
@k:\scripts\dcp\T2_DCP_AVGDEPTH
@k:\scripts\dcp\V3_DCP_DPI_CBR
@k:\scripts\dcp\T3_DCP_DPI_CBR
@k:\scripts\dcp\V4_DCP_AREA
@k:\scripts\dcp\T4_DCP_AREA
@k:\scripts\dcp\V5_DCP_AREA_TOTAL
@k:\scripts\dcp\T5_DCP_AREA _TOTAL
@k:\scripts\dcp\T5_DCP_AREA_TOTAL_spool
@k:\scripts\dcp\update3 T4 _DCP_AREA_borings
@k:\scripts\dcp\V6_DCP_CASE1_SOILS
@k:\scripts\dcp\V7_DCP_CASE2_SOILS
@k:\scripts\dcp\V8_DCP_DPI_INTERFACE
@k:\scripts\dcp\V9_DCP_AREA_TOPINTERFACE
@k:\scripts\dcp\V10_DCP_AREA_BOTINTERFACE
@k:\scripts\dcp\V11_DCP_AREA_CASE2
@k:\scripts\dcp\V12_DCP_AREA_CASE1_2
@k:\scripts\dcp\V13_DCP_AREA_LAYER
@k:\scripts\dcp\T6_DCP_AREA_LAYER
@k:\scripts\dcp\V14_DCP_AREA_LAYER_NORM
@k:\scripts\dcp\V14_DCP_AREA _LAYER_NORM_spool
@k:\scripts\dcp\V15_DCP_CASE1_SOILS_IL
@k:\scripts\dcp\V16_DCP_CASE2_SOILS_IL
@k:\scripts\dcp\V17_DCP_DPI_INTERFACE_IL
@k:\scripts\dcp\V18_DCP_AREA_TOPINTERFACE_IL
@k:\scripts\dcp\V19_DCP_AREA_BOTINTERFACE_IL
@k:\scripts\dcp\V20_DCP_AREA_CASE2_IL
@k:\scripts\dcp\V21_DCP_AREA_CASE1 2 IL
@k:\scripts\dcp\V22_DCP_AREA _LAYER_IL
@k:\scripts\dcp\T7_DCP_AREA_LAYER_IL
@k:\scripts\dcp\V23_DCP_AREA_LAYER_NORM_IL
@k:\scripts\dcp\V23_DCP_AREA_LAYER_NORM_IL_spool
@k:\scripts\dcp\V24_DCP_INTERFACE_PEN_BLOW_IL
@k:\scripts\dcp\T8_DCP_PEN_BLOW _IL
@k:\scripts\dcp\V25_DCP_LAYER_VALS IL
@k:\scripts\dcp\T9_DCP_LAYER_VALS_IL
@k:\scripts\dcp\update4_T9 DCP_LAYER_VALS_IL_RowNo
@k:\scripts\dcp\V26_DCP_DPI_CBR_IL
@k:\scripts\dcp\T10_DCP_DPI_CBR_IL
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@k:\scripts\dcp\update5_T10_DCP_DPI_CBR_IL_borings
@k:\scripts\dcp\update6_T10_DCP_DPI_CBR_IL_maitl
@k:\scripts\dcp\T10_DCP_DPI_CBR_IL_spool

@k:\scripts\dcp\update7_T5_DCP_AREA_TOTAL_borings
@k:\scripts\dcp\update8 T5 DCP_AREA _TOTAL_surface
@k:\scripts\dcp\T11_DCP_AUDP_RUTTING
@Kk:\scripts\dcp\update9_T11 DCP_AUDP_RUTTING_AUDP1 2
@k:\scripts\dcp\update10_T11 DCP_AUDP_RUTTING_RD
@k:\scripts\dcp\T11_DCP_AUDP_RUTTING_spool

Table: T1 SOIL_BORINGS

REM

MCDI FI ED:

7.22.03

CREATE TABLE T1_SO L_BORI NGS

(

COUNTY VARCHAR2( 15),
ROUTE VARCHAR2( 10)
BORI NG_LOC NUVBER( 2) ,
LAYOUT CHAR(1),
LAYER NO NUVBER( 2) ,
LAYER TOP_FT NUVBER( 5, 2) ,
LAYER BOTTOM FT ~ NUMBER(5, 2),
LAYER TOP_WM NUVBER( 6, 2) ,
LAYER BOTTOM MM NUMBER( 6, 2)
LAYER THICK_ MM  NUMBER(6, 2),
TYPE VARCHAR?( 30) ,
PLASTI CI TY CHAR( 10)
COLOR CHAR( 20)
CONSI STENCY CHAR( 20)

MO STURE CHAR( 15) ,

BORI NG_DAY DATE,
CONTACTS VARCHAR2( 40)
BORI NG LOC_DESC  VARCHAR2( 40),
COVNVENTS VARCHAR2( 50)
MATL_DESC VARCHAR2( 50)

)

STORAGE (I NI TIAL 5M NEXT 1M PCTI NCREASE 0)
TABLESPACE USERS

/

CREATE Bl TMAP | NDEX T1_SO L_BORI NGS_COUNTY
ON T1_SO L_BORI NGS( COUNTY)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE Bl TMAP | NDEX T1_SO L_BORI NGS_ROUTE
ON T1_SO L_BORI NGS( ROUTE)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE Bl TMAP | NDEX T1_SO L_BORI NGS_LOC
ON T1_SO L_BORI NGS( BORI NG_LOC)
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PCTFREE 0
STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE Bl TMAP | NDEX T1_SO L_BORI NGS_LAYOUT
ON T1_SO L_BORI NGS( LAYOUT)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE Bl TMAP | NDEX T1_SO L_BORI NGS_LAYER
ON T1_SO L_BORI NGS( LAYER NO)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE Bl TMAP | NDEX T1_SO L_BORI NGS_TOP

ON T1_SO L_BORI NGS( LAYER TOP_MV)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE Bl TMAP | NDEX T1_SO L_BORI NGS_BOTTOM
ON T1_SO L_BORI NGS( LAYER BOTTOM MV)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

ANALYZE TABLE T1_SO L_BORI NGS COVPUTE STATI STI CS
/

Table: T1L INCREMENTAL_LAYERS
REM MODI FIED: 7.29.03

CREATE TABLE T1_| NCREMENTAL_LAYERS
(

IL NUVBER( 2) ,
LAYER NO NUVBER( 2) ,
LAYER TOP_i n NUVBER( 3) ,
LAYER BOTTOM in  NUMBER(3),
LAYER TOP_WM NUVBER( 6, 2) ,

LAYER BOTTOM MM  NUMBER( 6, 2),

)

STORAGE (I NI TI AL 5M NEXT 1M PCTI NCREASE 0)
TABLESPACE USERS

/

CREATE BI TMAP | NDEX T1_! NCREMENTAL_| L

ON T1_1 NCREMENTAL_LAYERS( I L)

PCTFREE 0

STORAGE (I NITIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE BI TMAP | NDEX T1_I| NCREMENTAL_I ayer
ON T1_1 NCREMENTAL_LAYERS( LAYER_NO)

PCTFREE 0

STORAGE (I NITIAL 1M NEXT 1M PCTI NCREASE 0)
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TABLESPACE | NDX

/

CREATE Bl TMAP | NDEX T1_| NCREMENTAL_TOP

ON T1_I NCREMENTAL_LAYERS(LAYER TOP_MV)
PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE Bl TMAP | NDEX T1_| NCREMENTAL_BOTTOM
ON T1_| NCREMENTAL_LAYERS( LAYER BOTTOM MV)
PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

ANALYZE TABLE T1_| NCREMENTAL_LAYERS COVPUTE STATI STI CS
/

Table: T1L INCREMENTAL_LAYERS
REM MODI FIED: 7.29.03

CREATE TABLE T1_DCP
(

COUNTY VARCHAR2( 15) ,
ROUTE VARCHAR2( 10) ,
SLR VEEK NUVBER( 2) ,
DAY DATE,

BASE_THI CKNESS_MMVI NUMVBER( 4, 1) ,
S| TE_NUMBER VARCHAR2( 10) ,
BLOW COUNT NUVBER( 3) ,
READI NG WM NUVBER( 4) ,
SURFACE CHAR( 3)

)

STORAGE (I NI TIAL 5M NEXT 1M PCTI NCREASE 0)
TABLESPACE USERS

/

CREATE BI TMAP | NDEX T1_DCP_COUNTY

ON T1_ DCP( COUNTY)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE BI TMAP | NDEX T1_DCP_ROUTE

ON T1_DCP_( ROUTE)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE BI TMAP | NDEX T1_DCP_SLR WEEK

ON T1_DCP( SLR VEEK)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE BI TMAP | NDEX T1_DCP_DAY

ON T1_DCP( DAY)

PCTFREE 0
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STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE BI TMAP | NDEX T1_DCP_BLOW

ON T1_DCP( BLOW COUNT)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

CREATE BI TMAP | NDEX T1_DCP_READI NG

ON T1_DCP( READI NG_MV)

PCTFREE 0

STORAGE (I NI TIAL 1M NEXT 1M PCTI NCREASE 0)
TABLESPACE | NDX

/

ANALYZE TABLE T1_DCP COVPUTE STATI STI CS
/

Data Quality Check: Find Duplicate Records

REM  FI ND DUPLI CATE RECCRDS
REM Modified: 7.9.03

Sel ect county,
rout e,
sl r_week,
day,
base_t hi ckness_nmm
site_nunber,
bl ow count,
readi ng_nmm
penetration,
surface,
count (*)
fromtl dcp
group by
county, route, sl r_week, day, base_t hi ckness_mm
site_nunber, bl ow_count, readi ng_nm penetrati on, surface
having count(*) > 1
/

Data Quality Check: Incorrect Field Entry

REM  FI ND | NCORRECT COUNTY, ROUTE, VEEEK, DAY, SI TE_NUMBER OR BLOW COUNT ENTRI ES
REM  MODI FI ED:  7.9.03

SELECT COUNTY,

ROUTE,
SLR_VEEK,
DAY,
SI TE_NUVBER,
BLOW_COUNT,
COUNT( *)

FROM T1_DCP
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GROUP BY COUNTY, ROUTE, SLR VEEK, DAY, S| TE_NUVBER, BLOW COUNT
HAVI NG COUNT(*) > 1
/

Update: Updatel T1 DCP_RowNo

REM ADDS ROW NUVBERS TO DCP TABLE | N ASCENDI NG ORDER OF DCP TESTI NG ( PER
DATA SET)

REM ORACLE ROW NUVBERS ARE NOT | N ASCENDI NG ORDER

REM MO FIED 7.2.03

Decl are
cursor DCP_cur is
sel ect surface,
county,
route,
day,
site_nunber
from Tl _DCP
group by surface, county, route, day, site_nunber
order by surface, county, route, day, site_nunber;
DCP_rec DCP_cur % ow ype,
cursor blow cur is
select rowid row.id,
bl ow _count
from Tl _DCP
where surface = DCP_rec. surface
and county = DCP_rec.county
and route = DCP_rec.route
and day = DCP_rec. day
and site_nunber = DCP_rec.site_ number
order by bl ow count;
bl ow_rec bl ow_cur % owt ype;
row no numnber := 0;
begi n
open DCP_cur;
| oop
fetch DCP_cur into DCP_rec;
exit when DCP_cur %ot f ound;
open bl ow_cur;
| oop
fetch blow cur into blow rec;
exit when bl ow _cur %ot f ound;
row no :=row.no + 1;
update T1_DCP
set row_num
where row d

row_no
bl ow rec.row_ i d;

end | oop;
cl ose bl ow cur;
row no := 0;
commit;
end | oop;
cl ose DCP_cur;
commt;
end;

/
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Update: Update2 T1 DCP_Penetration

REM  CALCULATES PENETRATI ON
REM  MODI FIED:  7.2.03

DECLARE

CURSOR DCP_CUR

IS

SELECT ROW D ROW.I D,
COUNTY,
ROUTE,
DAY,
SI TE_NUMBER,
BLOW COUNT,
READI NG W
surface

FROM T1_DCP;

DCP_REC DCP_CURYROMYPE;
CURSOR PEN_CUR

IS

SELECT COUNTY,
ROUTE,
DAY,
SI TE_NUMBER,
BLOW COUNT,
READI NG W
surface

FROM T1_DCP

VWHERE

COUNTY = DCP_REC. COUNTY
AND ROUTE = DCP_REC. ROUTE
AND DAY = DCP_REC. DAY
AND SI TE_NUMBER = DCP_REC. SI TE_NUMBER
AND SURFACE = DCP_REC. SURFACE
AND BLOW COUNT=0;
PEN_REC PEN_CURYROMYPE;
BEG N
OPEN DCP_CUR;
LOOP
FETCH DCP_CUR | NTO DCP_REC,
EXI'T WHEN DCP_CURYNOTFOUND,;
OPEN PEN_CUR;
FETCH PEN_CUR | NTO PEN_REC,
UPDATE T1_DCP
SET PENETRATI ON = ( DCP_REC. READI NG_MM - PEN_REC. READI NG_WM)
WHERE ROW D = DCP_REC. ROV | D
COW T;
CLOSE PEN_CUR;
END LOCP;
CLCSE DCP_CUR;
COW T;
END,
/
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View: V1 DCP_AVGDEPTH

REM  Cal cul at es AVERAGE PENETRATI ON DEPTH
REM Modified 7.3.03

create or replace view V1_DCP_AVGDEPTH
as
sel ect a.row _num
.county,
. surface,
. day,
.route,
.slr_week,
. base_t hi ckness_mm
. Site_nunber,
. bl ow_count,
. penetration penetration_nm
((a. penetration + b.penetration)/2) avg_depth_nmm
from T1 DCP a,
T1 DCP b
where b.row num= a.row num- 1
AND b. COUNTY = A. COUNTY
AND b. ROUTE = A. ROUTE
AND b. DAY = A. DAY
AND b. SI TE_NUMBER = A. SI TE_NUMBER
AND b. surface = a.surface
AND a. bl ow count > 1

JAVIN VI G I SV DR G D Do

View: V2 DCP_MAXPEN

REM  Cal cul at es maxi mum penetration
REM  Modified 7.3.03

create or replace view V2_DCP_MAXPEN

as
sel ect county,
surface,
day,
rout e,
sl r_week,

si te_nunber,

max( penetration) max_pen_nm
from T1 DCP
group by county, surface, day, route, sl r_week, site_nunber
/

Table: T2 DCP_AVGDEPTH
REM  Modified 7.3.03

drop tabl e T2_DCP_AVGDEPTH
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create table T2 DCP_AVGDEPTH
storage(initial 1m next 1m pctincrease 0)
as
sel ect a.row_num
a.county,
. surface,
. day,
.route,
.slr_week,
. base_t hi ckness_mm
. Site_nunber,
. bl ow_count,
. penetration_mm
.avg_dept h_mm
. max_pen_nmm
from V1_DCP_AVGDEPTH a,
V2_DCP_MAXPEN b
where b. COUNTY = A. COUNTY
AND b. ROUTE = A. ROUTE
AND b. DAY = A. DAY
AND b. SI TE_NUMBER = A. SI TE_NUMBER
AND b. surface = a.surface
Order by county, route, day, site_nunber, bl ow_count
/
PROVPT ROUTE
create bitmap i ndex T2_DCP_AVGDEPTHr out e_bi dx
on T2_DCP_AVGDEPTH(rout e)
pctfree 0
t abl espace i ndx
/
PROVPT DAY
create bitmap i ndex T2_DCP_AVGDEPTHday_bi dx
on T2_DCP_AVGDEPTH( day)
pctfree 0
t abl espace i ndx
/
PROVPT BLOW COUNT
create bitmap i ndex T2_DCP_AVGDEPTHbI _bi dx
on T2_DCP_AVGDEPTH( bl ow_count)
pctfree 0
t abl espace i ndx
/
PROVPT COUNTY
create bitmap i ndex T2_DCP_AVGDEPTHcnty_bi dx
on T2_DCP_AVGDEPTH( county)
pctfree 0
t abl espace i ndx
/
PROVPT S| TE_NUMBER
create bitmap i ndex T2_DCP_AVGDEPTHsi t e_bi dx
on T2_DCP_AVGDEPTH(si t e_nunber)
pctfree 0
t abl espace i ndx
/
PROVPT SURFACE
create bitmap i ndex T2_DCP_AVGDEPTHsurf _bi dx

T OO D
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on T2_DCP_AVCGDEPTH( surf ace)
pctfree 0
t abl espace i ndx
/
PROVPT MAX PENETRATI ON
create bitmap i ndex T2_DCP_AVGDEPTHmxpen_bi dx
on T2_DCP_AVGDEPTH( max_pen_nm
pctfree 0
t abl espace i ndx
/
anal yze table T2_DCP_AVGDEPTH estimate statistics sanple 20 percent;
/

View: V3 DCP_DPI_CBR

REM Cal cul ates DCP Penetration | ndex and CBR val ues
REM Mdified 7.2.03

create or replace view V3_DCP_DPlI _CBR
as
sel ect a.row _num
.county,
. surface,
. day,
.route,
.slr_week,
. base_t hi ckness_mm
. Site_nunber,
. bl ow_count,
. penetration_mm
.avg_dept h_mm
((a. penetration_mm - b.penetration_mm/(a.blow count - b.blow count))
DPI _mm bl ow,
t o_nunber (decode(si gn(a. penetrati on_mmb. penetration_mm, 0, null,

JAUI IR G I S DI DR A I AL D D o)

1, round((292/ power (((a. penetration_mm - b.penetration_m)/ (a.bl ow _count

- b.blow count)),1.12)), 2),
-1,null)) CBR

from T2_DCP_AVGDEPTH a,

T2_DCP_AVGDEPTH b
wher e

b.row num= a.row num- 1

AND b. COUNTY = A. COUNTY

AND b. ROUTE = A. ROUTE

AND b. DAY = A. DAY

AND b. SI TE_NUMBER = A. SI TE_NUMBER

AND b. surface = a.surface
/

Tablee T3 DCP_DPI_CBR
REM MODIFIED: 7.9.03
drop table T3_DCP_DPI _CBR

/
create table T3 _DCP_DPI _CBR
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storage(initial 1m next 1m pctincrease 0)
as select *
from V3_DCP_DPI _CBR
/
PROVPT ROUTE
create bitmap i ndex T3_DCP_DPI _CBRrout e_bi dx
on T3_DCP_DPI _CBR(route)
pctfree 0
t abl espace i ndx
/
PROVPT DAY
create bitmap i ndex T3_DCP_DPl _CBRday_bi dx
on T3_DCP_DPI _CBR(day)
pctfree 0
t abl espace i ndx
/
PROVPT COUNTY
create bitmap i ndex T3_DCP_DPI _CBRcounty_bi dx
on T3_DCP_DPI _CBR(county)
pctfree 0
t abl espace i ndx
/
PROVPT SI TE NUMBER
create bitmap i ndex T3_DCP_DPlI _CBRsite_bidx
on T3_DCP_DPI _CBR(site_numnber)
pctfree 0
t abl espace i ndx
/
PROWPT Surface
create bitmap i ndex T3_DCP_DPI _CBRsurf _bi dx
on T3_DCP_DPI _CBR(surface)
pctfree 0
t abl espace i ndx
/
anal yze table T3_DCP_DPlI _CBR estimate statistics sanple 20 percent;
/

View: V4 DCP_AREA

REM  Cal cul ati on of AREA UNDER EACH SEGVENT CF DPI CURVE
REM Modified 7.23.03

create or replace view V4_DCP_AREA
as

sel ect a.row _num

.county,

. surface,

. day,

.route,

.slr_week,

. base_t hi ckness_mm

. Site_nunber,

. bl ow _count a_bl ow count,

. bl ow count b_bl ow count,
.avg_depth_mm a_avg_dept h_mm
.avg_depth_mm b_avg_dept h_mm

TO T OO OOD
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a. DPI _nm bl ow a_DPlI _nm bl ow,

b. DPI _mm bl ow b_DPlI _mm bl ow,

(b.avg_dept h_nm a. avg_dept h_mm *(a. DPl _nm bl ow) +0. 5* (b. DPI _nm bl ow
a. DPl _nm bl ow) *(b. avg_dept h_mm a. avg_dept h_mm AREAI _m?_bl ow
from T3 DCP _DPlI_CBR a,

T3_DCP_DPI _CBR b
wher e

b.row num= a.row num+ 1

AND a. DPI _mm bl ow <= b. DPI _mm bl ow

AND b. COUNTY = A. COUNTY

AND b. ROUTE = A. ROUTE

AND b. DAY = A. DAY

AND b. SI TE_NUMBER = A. SI TE_NUMBER

AND b. surface = a.surface

UNI ON ALL

sel ect a.row _num
a.county,
a. surface,
a. day,
a.route,
a.slr_week,
a. base_t hi ckness_mm
a. site_nunber,
a. bl ow count a_bl ow count,
b. bl ow count b_bl ow count,
a.avg_depth_mm a_avg_dept h_mm
b. avg_dept h_mm b_avg_dept h_nm
a. DPI _nm bl ow a_DPI _nm bl ow,
b. DPI _mm bl ow b_DPlI _mm bl ow,

(b.avg_depth_nmm a. avg_dept h_mm *(b. DPI _nm bl ow) +0. 5* (a. DPI _nm bl ow
b. DPI _nm bl ow) *( b. avg_dept h_mm a. avg_dept h_nmm) AREAI _mm?_bl ow
from T3 DCP _DPlI_CBR a,

T3_DCP_DPI _CBR b
wher e

b.row num= a.row num+ 1

AND a. DPI _mm bl ow > b. DPI _nm bl ow

AND b. COUNTY = A. COUNTY

AND b. ROUTE = A. ROUTE

AND b. DAY = A. DAY

AND b. SI TE_NUMBER = A. SI TE_NUMBER

AND b. surface = a.surface

Table T4 DCP_AREA

REM  CREATE TABLE
REM  MODI FI ED:  7.22.03

drop tabl e T4_DCP_AREA

/

create table T4 _DCP_AREA

storage(initial 1m next 1m pctincrease 0)
as select *

from V4_DCP_AREA

/

PROVPT ROUTE
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create bitmap i ndex T4_DCP_AREAr out e_bi dx
on T4 _DCP_AREA(route)
pctfree 0
t abl espace i ndx
/
PROVPT DAY
create bitmap i ndex T4_DCP_AREAday_bi dx
on T4_DCP_AREA( day)
pctfree 0
t abl espace i ndx
/
PROVPT COUNTY
create bitmap i ndex T4_DCP_AREAcounty_bi dx
on T4_DCP_AREA(county)
pctfree 0
t abl espace i ndx
/
PROVPT SI TE NUMBER
create bitmap i ndex T4_DCP_AREAsi t e_bi dx
on T4_DCP_AREA(si te_nunber)
pctfree 0
t abl espace i ndx
/
PROWPT Surface
create bitmap i ndex T4_DCP_AREAsurf _bi dx
on T4_DCP_AREA(surface)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T4_DCP_AREAadept h_bi dx
on T4_DCP_AREA(a_avg_dept h_mm
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T4_DCP_AREAbdept h_bi dx
on T4_DCP_AREA(b_avg_dept h_mm
pctfree 0
t abl espace i ndx
/
anal yze table T4_DCP_AREA estimate statistics sanple 20 percent
/

View: V5 DCP_AREA_Total

REM Cal cul ates AREA under DPlI curve and AREA / Max Penetration
REM Mbodified 9.3.03

create or replace view V5_DCP_AREA Tot al
as
sel ect a.county,
a. surface,
a. day,
a.route,
a.slr_week,
a. site_nunber,
b. max_pen_mm
sum(a. AREAI _nmmR2_bl ow) AUDP_m?_Dbl ow,
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round( (sunm(a. AREAi _m?P_Dbl ow) / b. max_pen_nm), 2) NAUDP_mm bl ow
from T4 _DCP_AREA a,

V2_DCP_maxpen b
where a.county = b.county

and a.surface = b.surface

and a.day = b.day
and a.route = b.route
and a.site_nunber = b.site_nunber
and b. max_pen_mm <> 0
group by

a.county, a.surface, a. day, a.rout e, a. sl r_week, a. site_nunber, b. max_pen_nm
UNI ON ALL
sel ect a.county,
. surface,
. day,
.route,
.slr_week,
. Site_nunber,
. max_pen_mm
sum(a. AREAI _nmm2_bl ow) AUDP_m?_Dbl ow,
0 NAUDP_nm bl ow
from T4 _DCP_AREA a,
v2_DCP_maxpen b
where a.county = b.county
and a.surface = b.surface
and a.day = b.day
and a.route = b.route
and a.site_nunber = b.site_nunber
and b. max_pen_mm = 0
group by
a.county, a.surface, a. day, a.rout e, a. sl r_week, a. site_nunber, b. max_pen_nm
/

T 09090

Table T5 DCP_AREA_TOTAL

REM  CREATE TABLE
REM  MODI FIED:  7.9.03

drop table T5_DCP_AREA TOTAL
/
create table T5 DCP_AREA TOTAL
storage(initial 1m next 1m pctincrease 0)
as select *
from V5_DCP_AREA TOTAL
/
PROVPT ROUTE
create bitmap i ndex T5_DCP_AREA TOTALr out e_bi dx
on T5_DCP_AREA TOTAL(route)
pctfree 0
t abl espace i ndx
/
PROVPT DAY
create bitmap i ndex T5_DCP_AREA TOTALday_bi dx
on T5_DCP_AREA TOTAL( day)
pctfree 0
t abl espace i ndx
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/
PROVPT COUNTY
create bitmap i ndex T5_DCP_AREA TOTALcounty_bi dx
on T5_DCP_AREA TOTAL(county)
pctfree 0
t abl espace i ndx
/
PROVPT SI TE NUMBER
create bitmap i ndex T5_DCP_AREA TOTALsi te_bi dx
on T5_DCP_AREA TOTAL(site_numnber)
pctfree 0
t abl espace i ndx
/
PROWPT Surface
create bitmap i ndex T5_DCP_AREA TOTALsurf _bi dx
on T5_DCP_AREA TOTAL(surface)
pctfree 0
t abl espace i ndx
/
anal yze table T5_DCP_AREA TOTAL estimate statistics sanple 20 percent
/

Spool: T5 DCP_AREA_TOTAL _spool
Rem Nane: Use this programto spool data
spool k:\Scripts\logs\T5_DCP_AREA TOTAL. CSV

set ternmout off
set pagesize 0
set linesize 1000
set trimspool on

SELECT COUNTY||',"'||
SURFACE| | ', " | |
DAY| |, " ||
ROUTE| | ", " ||
SLR VEEK| | ', " ||
SI TE_NUMBER| | ', "' | |
MAX_PEN MM | ", " ||
AUDP_MV2_BLOW | ', " ||
NAUDP_VM BLOW
FROM T5_DCP_AREA TOTAL
Order by County, Route, Site_nunber, DAY
/

spool of f

set ternmout on
set trimspool off

Update: update3 T4 DCP_AREA_borings
ALTER TABLE T4_DCP_AREA

ADD ( BORI NG_LOC NUMBER(2))
/
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DECLARE
CURSCR AREA CUR
I'S
SELECT ROW D ROWI D,
SURFACE,
COUNTY,
ROUTE,
SI TE_NUVBER,
SLR_WEEK
FROM T4_DCP_AREA:
AREA REC AREA_CURVROWTYPE;
CURSCR SO L_CUR

I'S
SELECT COUNTY,
ROUTE,
LAYOUT,
BORI NG_LOC

FROM T1_SO L_BORI NGS

WHERE COUNTY = AREA REC. COUNTY
AND ROUTE = AREA_REC. ROUTE;

SO L_REC SO L_CURYROWYPE;
V_BORI NG_LCC NUMBER( 2) ;
BEG N
OPEN AREA_CUR;
LOOP
FETCH AREA_CUR | NTO AREA REC,
EXI'T WHEN AREA_CURYNOTFOUND;

OPEN SO L_CUR;

LOOP

FETCH SO L_CUR | NTO SO L_REC;
EXIT WHEN SO L_CURYINOTFOUND;

| F SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
THEN v_BORI NG LOC. = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
THEN v_BORI NG LOC. = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
AND AREA_REC. SLR WEEK <=
THEN v_BORI NG LOC: = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER

AND AREA REC. SLR_ WEEK > 9

THEN v_BORI NG LOC: = 4;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
THEN v_BORI NG LOC. = 4;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
THEN v_BORI NG LOC. = 4;

I
=

=3

I
&

='5

ELSI F SO L_REC. LAYOUT = 'B
AND AREA_REC. SI TE_NUVBER =
AND AREA_REC. SLR WEEK <= 9
THEN v_BORI NG LCC: = 1;

ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. SI TE_NUMBER = ' 1'

=
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AND AREA REC. SLR VEEK > 9
THEN v_BORI NG LCC; = 2;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 2'
AND AREA_REC. SLR WEEK <= 9
THEN v_BORI NG LOC; = 2;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 2'
AND AREA_REC. SLR VEEK > 9
THEN v_BORI NG LOC; = 3;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 3'
AND AREA_REC. SLR WEEK <= 9
THEN v_BORI NG LCC: = 3;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 3'
AND AREA_REC. SLR VEEK > 9
THEN v_BORI NG LCC: = 4;
ELSE NULL;

END | F;

-~ DBMS_OUTPUT. PUT_LI NE(' V_BORI NG LOC = '
'| | SO L_REC. LAYOUT| |' BORI NG LOC = ' || SO
' | | AREA_REC. S| TE_NUMBER| | ' SLR VEEK =

UPDATE T4_DCP_AREA
SET BORI NG LOC = V_BORI NG _LOC
WHERE RON D = AREA REC. ROW | D;
COW T;
END LOOP;
CLOSE SO L_CUR;
END LOOP;
CLOSE AREA CUR;
COW T;
END;
/

| V_BORI NG _LOC] |

"l

View: V6_DCP_CASE1 SOILS

REM  CASE 1 = AREAS BETWEEN CR ON LAYER | NTERFACES
REM  MODI FI ED: 7. 25.03

CREATE OR REPLACE VI EW V6_DCP_CASE1_SA LS

AS

SELECT A. COUNTY,
A. SURFACE,
A. ROUTE,
A. DAY,
A. SLR_VEEK,

A. SI TE_NUMVBER,
a_bl ow _count,
b_bl ow count,
a_DPI _nmm bl ow,
b_DPlI _mm bl ow,
a_avg_dept h_mm
b_avg_dept h_mm

| ayer _top_nmm

| ayer _bottom nmm

CopLRLRDOY
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a.boring_l oc a_boring_|oc,
b. boring_l| oc b_boring_| oc,
B. LAYER _NO,
A. AREAI _MVP_BLOW
1 Case
FROM T4 _DCP_AREA A
T1 SO L_BORINGS B
WHERE A. COUNTY = B. COUNTY
AND A. ROUTE = B. ROUTE
and a. boring_loc = b.boring_|oc
and ((a.a_avg_depth_mm >= b.layer_top_nm and a.b_avg_dept h_nm <=
b. l ayer _bottom mm
OR (a.a_avg_depth_mm = b.layer_top_mm and a.b_avg_depth_mm >
b.l ayer _top_m
OR (a.a_avg_depth_mm < b.l ayer_bottom nm and a. b_avg_depth_nm =
b. I ayer _bottom mm))
/

View: V7_DCP_CASE2 SOILS

REM  AREAS STRADDLE LAYER | NTERFACES

REM  LAYERS W LL NEED TO BE ADJUSTED ACCORDI NG&Y | N LATER VI EW5
REM (E. G, PORTION OF AREA BELOW | NTERFACE SHOULD BE LAYER + 1)
REM  MODI FI ED: 7. 25.03

CREATE OR REPLACE VI EW V7_DCP_CASE2_SA LS
AS
SELECT A. COUNTY,
. SURFACE,
. ROUTE,
DAY,
. SLR_VEEK
. SI TE_NUMBER
.a_bl ow _count,
. b_bl ow _count,
.a_DPI _nmm bl ow,
. b_DPI _nmm bl ow,
.a_avg_dept h_mm
. b_avg_dept h_mm
.layer_top_mm
.layer_bottom mm
.boring_loc a_boring_lI oc,
.boring_loc b_boring_lI oc,
. LAYER_NQO,
. AREAI _MW2_BLOW
Case
FROM T4 _DCP_AREA A
T1 SO L_BORINGS B
WHERE A. COUNTY = B. COUNTY
AND A. ROUTE = B. ROUTE
and a. boring_loc = b.boring_|oc
and ((a.a_avg_depth_mm < b.layer_bottom nm and a.b_avg_dept h_nm >
b. I ayer _bottom mm)
/

ND>ETTQPTOTODODDLLL>D>D>D>D
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View: V8 DCP_DPI_INTERFACE

REM  CONSECUTI VE DPI'S STRADDLE SO L | NTERFACES
REM | NTERPCLATE DPI VALUE AT | NTERFACE (bottom | ayer DPI)
REM  MODI FI ED: 7. 28. 03

CREATE OR REPLACE VI EW V8_DCP_DPI _| NTERFACE
AS
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WVEEK,

SI TE_NUMBER,

a_bl ow _count,

b_bl ow count,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

| ayer _top_mm

| ayer _bottom mm

a_boring_l oc boring_Ioc,

LAYER _NO,

AREAI _MVP_BLOW

2 Case,

((b_DPI _mm bl ow - a_DPI _mm bl ow)/ (b_avg_dept h_mm -
a_avg_depth_mm) ) *(l ayer _bottom nm a_avg_dept h_m) +a_DPI _nm bl ow
bott om DPlI _rmm bl ow
FROM V7_DCP_CASE2_SA LS
/

View: V9 DCP_AREA_TOPINTERFACE

REM  Cal cul ati on of AREA UNDER EACH SEGVENT CF DPlI CURVE
REM  CALCULATES AREA ABOVE THE SO L | NTERFACE
REM Modified 7.28.03

create or replace view V9_DCP_AREA TOPI NTERFACE
as
SELECT COUNTY,
SURFACE,
ROUTE,
DAY,
SLR_WEEK,
S| TE_NUMBER,
a_bl ow _count,
b_bl ow count,
a_DPlI _nm bl ow,
b_DPlI _mm bl ow,
a_avg_dept h_mm
b_avg_dept h_mm
| ayer _top_mm
| ayer _bottom mm
boring_I oc,
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LAYER _NO,

Case,

bott om DPlI _mm bl ow,

(layer_bottom mm
a_avg_depth_mm) *(a_DPl _mm bl ow) +0. 5* (bott om DPI _nm bl ow-
a_DPl_nmm bl ow) *(1 ayer _bottom nm a_avg_dept h_m) AREAI _nm?2_bl ow
from V8 _DCP_DPI | NTERFACE
where a_DPI _nm bl ow <= bottom DPI _mm bl ow
UNI ON ALL
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WEEK,

SI TE_NUMBER,

a_bl ow _count,

b_bl ow count,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

| ayer _top_mm

| ayer _bottom mm

boring_I oc,

LAYER _NO,

Case,

bott om DPI _mm bl ow,

(layer_bottom mm
a_avg_depth_mm) *(bott om DPI _nmm bl ow) +0. 5* (a_DPI _nm bl ow-
bott om DPI _nm bl ow) *(1 ayer _bott om nm a_avg_dept h_m) AREAI _nm?2_bl ow
from V8 _DCP_DPI | NTERFACE
where a_DPl _nmm bl ow > bottom DPlI _nmm bl ow
/

View: V10 DCP_AREA_BOTINTERFACE

REM  Cal cul ati on of AREA UNDER EACH SEGVENT CF DPI CURVE
REM  CALCULATES AREA BELOW SO L | NTERFACE (LAYER + 1)
REM Modified 7.28.03

create or replace view V10 _DCP_AREA BOTI NTERFACE
as
SELECT COUNTY,
SURFACE,
ROUTE,
DAY,
SLR_WEEK,
S| TE_NUMBER,
a_bl ow _count,
b_bl ow count,
a_DPlI _nm bl ow,
b_DPlI _mm bl ow,
a_avg_dept h_mm
b_avg_dept h_mm
| ayer _top_mm
| ayer _bottom mm
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boring_I oc,

LAYER _NO,

layer _no + 1 |layer_plus_1,

Case,

bott om DPI _mm bl ow,

(b_avg_dept h_mm
| ayer _bottom nm *(bott om DPI _nm bl ow) +0. 5* (b_DPI _nmm bl ow-
bott om DPlI _nm bl ow) *(b_avg_dept h_mm | ayer _bottom m) AREAI _mm?2_bl ow
from V8 _DCP_DPI | NTERFACE
where bottom DPI _nm bl ow <= b_DPlI _mm bl ow
UNI ON ALL
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WEEK,

SI TE_NUMBER,

a_bl ow _count,

b_bl ow count,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

| ayer _top_mm

| ayer _bottom mm

boring_I oc,

LAYER _NO,

| ayer _no + 1 |layer_plus_1,

Case,

bott om DPI _mm bl ow,

(b_avg_dept h_mm
| ayer _bottom nm *(b_DPlI _mm bl ow) +0. 5* (bot t om DPI _mm bl ow-
b_DPI _nm bl ow) *(b_avg_dept h_mm | ayer _bottom mm AREA _m?_bl ow
from V8 _DCP_DPI | NTERFACE
where bottom DPI _mm bl ow > b_DPI _nm bl ow
/

View: V11 DCP_AREA_CASE2

REM Updates | ayer nunmber and top and bottom DPI and depth val ues
REM  Modified 7.28.03

create or replace view V11 _DCP_AREA CASE2
as
SELECT COUNTY,
SURFACE,
ROUTE,
DAY,
SLR_WEEK,
S| TE_NUMBER,
a_DPlI _nm bl ow,
bottom DPI _rmm bl ow b_DPlI _rmm bl ow,
a_avg_dept h_mm
| ayer _bottom nm b_avg_dept h_mm
bori ng_I oc,
LAYER_NO,
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Case,
AREAI _m?_Dbl ow
from V9_DCP_AREA TOPI NTERFACE
union all
SELECT COUNTY,
SURFACE,
ROUTE,
DAY,
SLR_WEEK,
SI TE_NUMBER,
bottom DPI _rmm bl ow a_DPI _mm bl ow,
b_DPlI _mm bl ow,
| ayer _bottom nm a_avg_dept h_mm
b_avg_dept h_mm
boring_I oc,
| ayer _plus_1 | ayer_no,
Case,
AREAI _m?_Dbl ow
from V10_DCP_AREA BOTI NTERFACE
/

View: V12 DCP_AREA_CASE1 2

REM Joins Case 1 & 2 segnental areas
REM  Modified 7.28.03

create or replace view V12 _DCP_AREA CASE1 2
as
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WEEK,

SI TE_NUMBER,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

boring_I oc,

LAYER _NO,

Case,

AREAI _m?_Dbl ow
from V11 DCP_AREA CASE2
union all
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WVEEK,

SI TE_NUMBER,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

a_boring_l oc boring_Ioc,

LAYER _NO,
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Case,

AREAI _m?2_bl ow
from V6 _DCP_CASE1l SO LS
/

View: V13 DCP_AREA_LAYER

REM Cal cul ates total area per |ayer
REM  Modified 7.28.03

create or replace view V13_DCP_AREA LAYER
as
SELECT CQOUNTY,

SURFACE

ROUTE,

DAY,

SLR_VAEEK,

S| TE_NUMBER

boring_I oc,

LAYER_NO,

sum( AREAI _mm?_bl ow) AUDP_m?_Dbl ow
from V12_DCP_AREA CASEl_2
group by county, surface, route, day, slr_week, site_nunber, boring_l oc,|ayer_no
/

Table T6 DCP_AREA_LAYER

REM  CREATE TABLE
REM  MODI FI ED:  7.29. 03

drop tabl e T6_DCP_AREA LAYER
/
create table T6_DCP_AREA LAYER
storage(initial 1m next 1m pctincrease 0)
as
SELECT a. COUNTY,
a. SURFACE,
a. ROUTE,
a. DAY,
a. SLR VEEEK
a. SI TE_NUMBER
a. boring_|I oc,
a. LAYER_NO
a. AUDP_m®2_bl ow,
b. max_pen_mm
c.layer_top_mm
c.layer_bottom mm
from V13_DCP_AREA LAYER a,
V2_DCP_MAXPEN b,
T1_SO L_BORINGS C
where a.county = b.county
and a.surface = b.surface

and a.day = b.day

and a.route = b.route

and a.site_nunber = b.site_nunber
and a.county = c.county
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and a.route = c.route
and a. boring_loc = c.boring_|oc
and a.layer_no = c.layer_no
/
create bitmap i ndex T6_DCP_AREAr out e_bi dx
on T6_DCP_AREA LAYER(route)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T6_DCP_AREAday_bi dx
on T6_DCP_AREA LAYER(day)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T6_DCP_AREAcounty_bi dx
on T6_DCP_AREA LAYER(county)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T6_DCP_AREAsi t e_bi dx
on T6_DCP_AREA LAYER(site_numnber)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T6_DCP_AREAsurf _bi dx
on T6_DCP_AREA LAYER(surface)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T6_DCP_AREAPEN bi dx
on T6_DCP_AREA LAYER( MAX_PEN_nmm)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T6_DCP_AREAbori ng_bi dx
on T6_DCP_AREA LAYER(boring_| oc)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T6_DCP_AREAl ayer _bi dx
on T6_DCP_AREA LAYER(| ayer _no)
pctfree 0
t abl espace i ndx
/
anal yze table T6_DCP_AREA LAYER estimate statistics sanple 20 percent
/

V14 DCP_AREA_LAYER_NORM

REM  NORMALI ZATI ON OF LAYER AREAS
REM M2DI FI ED: 7. 30. 03

CREATE OR REPLACE VI EW V14_DCP_AREA LAYER NORM
AS
SELECT COUNTY,

SURFACE,
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ROUTE,
DAY,
SLR_WEEK,
S| TE_NUMBER,
boring_I oc,
LAYER_NO,
| ayer _top_mm
| ayer _bottom mm
nmax_pen_nmm
AUDP_nm2_bl ow,
AUDP_mm?_bl ow (1 ayer _bottom nm | ayer _top_mr) NAUDP_mm bl ow
FROM T6_DCP_AREA LAYER
where max_pen_nm >= | ayer_bottom mm
union all
SELECT COUNTY,
SURFACE,
ROUTE,
DAY,
SLR_WEEK,
S| TE_NUMBER,
boring_I oc,
LAYER_NO,
| ayer _top_mm
| ayer _bottom mm
nmax_pen_mm
AUDP_nm2_bl ow,
decode(si gn(max_pen_nm - | ayer_top_m), 0, O,
1, AUDP_m?_bl ow (max_pen_nm | ayer _top_mj) NAUDP_mm bl ow

FROM T6_DCP_AREA LAYER
where max_pen_nm < | ayer_bottom nmm
/

Spool: V14 DCP_AREA_LAYER_NORM_spool

Rem Nane: Use this programto spool data
spool k:\Scripts\logs\Vi4d DCP_AREA LAYER NORM CSV

set ternmout off
set pagesize 0
set linesize 1000
set trimspool on

SELECT a. COUNTY| |"',"
. SURFACE| | ',
-ROUTE| | ", " [ ]
DAY,

.SLR VEEK| | ', " ||
. SI TE_NUMBER] | ',
.BORING_LOC | ', "
.LAYER N |', " ||
.layer_top_m|"'
.layer _bottom nm

.max_pen_nm|"',"
. AUDP_m?_bl ow |

DO D
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a. NAUDP_mfm blow |',"" ||
b. mat| _desc||' "'
FROM V14_DCP_AREA LAYER NORM a,
T1_SO L_BORINGS b
where a.county = b.county
and a.route = b.route
and a. boring_loc = b.boring_|oc
and a.layer_no = b.layer_no
Order by a.County, a. Route, a. Site_nunber, a. LAYER TOP_WM a. DAY
/

spool of f
set ternmout on
set trimspool off

View: V15 DCP_CASE1 SOILS IL

REM CASE 1 = DCP AREAS BETWEEN OR ON | NCREMENTAL LAYER | NTERFACES
REM  MODI FI ED:  7.29. 03

CREATE OR REPLACE VI EW V15 _DCP_CASE1_SO LS IL
AS
SELECT A. COUNTY,
. SURFACE,
ROUTE,
DAY,
. SLR_VEEK
. SI TE_NUMBER
a_bl ow _count,
. b_bl ow _count,
.a_DPI _nmm bl ow,
. b_DPI _nmm bl ow,
.a_avg_dept h_mm
. b_avg_dept h_mm
.layer_top_mm
.layer_bottom mm
IL,
. LAYER_NQO,
. AREAI _MW2_BLOW
Case
FROM T4 _DCP_AREA A

T1_ | NCREMENTAL_LAYERS B
WHERE b. 1L = 6

and ((a.a_avg_depth_mm >= b.layer_top_nm and a.b_avg_dept h_nm <=
b. l ayer _bottom mm

OR (a.a_avg_depth_mm = b.layer_top_mm and a.b_avg_depth_mm >
b.layer _top_m
OR (a.a_avg_depth_mm < b.l ayer_bottom nm and a. b_avg_depth_nm =

b. I ayer _bottom mm))
/

P>WOCOTYOOOOODD>D>D>D>

View: V16 DCP_CASE2 SOILS IL

REM  AREAS STRADDLE LAYER | NTERFACES
REM  LAYERS W LL NEED TO BE ADJUSTED ACCORDI NG&LY | N LATER VI EW5
REM (E. G, PORTION OF AREA BELOW | NTERFACE SHOULD BE LAYER + 1)
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REM  MODI FI ED:  7.29. 03

CREATE OR REPLACE VI EW V16_DCP_CASE2_SO LS IL
AS
SELECT A. COUNTY,
. SURFACE,
. ROUTE,
DAY,
. SLR_WVEEK,
. SI TE_NUMBER,
.a_bl ow _count,
. b_bl ow _count,
.a_DPI _nmm bl ow,
. b_DPI _nmm bl ow,
.a_avg_dept h_mm
. b_avg_dept h_mm
.layer_top_mm
.layer_bottom nm
IL,
. LAYER _NO,
. AREAI _MW2_BLOW
Case
FROM T4 _DCP_AREA A
T1_ | NCREMENTAL_LAYERS B
WHERE B.IL = 6
and ((a.a_avg_depth_mm < b.layer_bottom nm and a.b_avg_dept h_nm >
b. I ayer _bottom mm)
/

NP>EPWTS OO

View: V17 DCP_DPI_INTERFACE_IL

REM  CONSECUTI VE DPI'S STRADDLE SO L | NTERFACES
REM | NTERPCLATE DPI VALUE AT | NCREMENTAL LAYER | NTERFACE (bottom | ayer DPI)
REM  MODI FI ED:  7.29. 03

CREATE OR REPLACE VI EW V17_DCP_DPI _| NTERFACE I L
AS
SELECT COUNTY,
SURFACE,
ROUTE,
DAY,
SLR_WEEK,
SI TE_NUMBER,
a_bl ow _count,
b_bl ow count,
a_DPlI _nm bl ow,
b_DPlI _mm bl ow,
a_avg_dept h_mm
b_avg_dept h_mm
| ayer _top_mm
| ayer _bottom mm
IL,
LAYER _NO,
AREAI _MVP_BLOW
2 Case,
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((b_DPI _mm bl ow - a_DPI _mm bl ow)/ (b_avg_dept h_mm -
a_avg_depth_mm ) *(l ayer _bottom nm a_avg_dept h_m) +a_DPI _nm bl ow
bott om DPlI _rmm bl ow
FROM V16 _DCP_CASE2_SO LS IL
/

View: V18 DCP_AREA_TOPINTERFACE_IL

REM  Cal cul ati on of AREA UNDER EACH SEGVENT CF DPI CURVE
REM  CALCULATES AREA ABOVE THE | NCREMENTAL LAYER | NTERFACE
REM Modified 7.29.03

create or replace view V18 DCP_AREA TOPI NTERFACE I L
as
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WVEEK,

SI TE_NUMBER,

a_bl ow _count,

b_bl ow count,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

| ayer _top_mm

| ayer _bottom mm

IL,

LAYER _NO,

Case,

bott om DPI _mm bl ow,

(layer_bottom mm
a_avg_depth_mm) *(a_DPl _mm bl ow) +0. 5* (bott om DPI _nm bl ow-
a_DPl_nm bl ow) *(1 ayer _bottom nm a_avg_dept h_m) AREAI _nmm?2_bl ow
from V17_DCP_DPI _| NTERFACE I L
where a_DPI _nm bl ow <= bottom DPlI _mm bl ow
UNI ON ALL
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WEEK,

SI TE_NUMBER,

a_bl ow _count,

b_bl ow count,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

| ayer _top_mm

| ayer _bottom mm

IL,

LAYER _NO,

Case,

bott om DPI _mm bl ow,
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(layer_bottom mm
a_avg_depth_mm) *(bott om DPI _nmm bl ow) +0. 5* (a_DPI _nm bl ow-
bottom DPI _nm bl ow) * (| ayer _bott om nm a_avg_dept h_m) AREAI _nm?2_bl ow
from V17_DCP_DPI _| NTERFACE | L
where a_DPl _nmm bl ow > bottom DPI _nmm bl ow
/

View: V19 DCP_AREA_BOTINTERFACE_IL

REM  Cal cul ati on of AREA UNDER EACH SEGVENT CF DPI CURVE
REM  CALCULATES AREA BELOW | NCREMENTAL LAYER | NTERFACE (LAYER + 1)
REM Modified 7.28.03

create or replace view V19 DCP_AREA BOTI NTERFACE | L
as
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WEEK,

SI TE_NUMBER,

a_bl ow _count,

b_bl ow count,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

| ayer _top_mm

| ayer _bottom mm

IL,

LAYER _NO,

| ayer _no + 1 |ayer_plus_1,

Case,

bott om DPlI _mm bl ow,

(b_avg_dept h_mm
| ayer _bottom nm *(bott om DPI _nm bl ow) +0. 5* (b_DPI _nmm bl ow-
bott om DPI _nm bl ow) *(b_avg_dept h_mm | ayer _bottom m) AREAI _mm?_bl ow
from V17_DCP_DPI _| NTERFACE I L
where bottom DPI _nm bl ow <= b_DPlI _mm bl ow
UNI ON ALL
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WEEK,

SI TE_NUMBER,

a_bl ow _count,

b_bl ow count,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

| ayer _top_mm

| ayer _bottom mm

IL,

LAYER _NO,

layer _no + 1 |layer_plus_1,

D-34



Case,
bott om DPlI _mm bl ow,
(b_avg_dept h_mm
| ayer _bottom nm *(b_DPlI _mm bl ow) +0. 5* (bot t om DPI _nmm bl ow-
b_DPI _nm bl ow) *(b_avg_dept h_mm | ayer _bottom mm AREA _m?_bl ow
from V17_DCP_DPI _| NTERFACE I L
where bottom DPI _mm bl ow > b_DPI _nm bl ow
/

View: V20 DCP_AREA CASE2 |L

REM  Updates | ayer nunber and top and bottom DPI and depth val ues
REM  Modified 7.29.03

create or replace view V20_DCP_AREA CASE2 |L
as
SELECT COUNTY,
SURFACE,
ROUTE,
DAY,
SLR_WVEEK,
SI TE_NUMBER,
a_DPlI _nm bl ow,
bottom DPI _rmm bl ow b_DPlI _rmm bl ow,
a_avg_dept h_mm
| ayer _bottom nm b_avg_dept h_mm
IL,
LAYER _NO,
Case,
AREAI _m?_Dbl ow
from V18 DCP_AREA TOPI NTERFACE | L
union all
SELECT COUNTY,
SURFACE,
ROUTE,
DAY,
SLR_WEEK,
SI TE_NUMBER,
bottom DPI _rmm bl ow a_DPI _mm bl ow,
b_DPlI _mm bl ow,
| ayer _bottom nm a_avg_dept h_mm
b_avg_dept h_mm
IL,
| ayer _plus_1 | ayer_no,
Case,
AREAI _m?_Dbl ow
from V19 DCP_AREA BOTI NTERFACE | L
/

View: V21 DCP_AREA_CASE1 2 IL

REM Joins Case 1 & 2 segnental areas
REM  Modified 7.29.03

create or replace view V21_DCP_AREA CASE1 2 |IL
as
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SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WEEK,

SI TE_NUMBER,

a_DPlI _nm bl ow,

b_DPI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

IL,

LAYER _NO,

Case,

AREAI _m?_Dbl ow
from V20 _DCP_AREA CASE2 |L
union all
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_WVEEK,

SI TE_NUMBER,

a_DPlI _nm bl ow,

b_DPlI _mm bl ow,

a_avg_dept h_mm

b_avg_dept h_mm

IL,

LAYER _NO,

Case,

AREAI _m?_Dbl ow
from V15 DCP_CASE1_SO LS IL
/

View: V22 DCP_AREA LAYER_IL

REM  Layer AREA
REM Modified 7.29.03

create or replace view V22_DCP_AREA LAYER IL
as
SELECT COUNTY,

SURFACE,

ROUTE,

DAY,

SLR_VAEEK,

S| TE_NUMBER,

IL,

LAYER_NO,

sum( AREAI _nm?2_bl ow) AUDP_mm?_bl ow
from V21 _DCP_AREA CASE1_2_|L
group by county, surface, route, day,slr_week,site_nunber,IL,|ayer_no
/
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Table T7 DCP_AREA_LAYER_IL

REM  CREATE TABLE
REM  MODI FI ED:  7.29. 03

drop table T7_DCP_AREA LAYER | L
/
create table T7_DCP_AREA LAYER IL
storage(initial 1m next 1m pctincrease 0)
as
SELECT a. COUNTY,
a. SURFACE,
a. ROUTE,
a. DAY,
a. SLR_VEEK
a. SI TE_NUMBER
a.lL,
a. LAYER_NO
a. AUDP_m®2_ bl ow,
b. max_pen_mm
c.layer_top_mm
c.layer_bottom mm
from V22_DCP_AREA LAYER IL a,
V2_DCP_MAXPEN b,
T1_| NCREVMENTAL_LAYERS C
where a.county = b.county
and a.surface = b.surface

and a.day = b.day

and a.route = b.route

and a.site_nunber = b.site_nunber
and a.lL = c.IL

and a.layer_no = c.layer_no

/
create bitmap i ndex T7_DCP_AREAr out e_bi dx
on T7_DCP_AREA LAYER |L(route)
pctfree 0
t abl espace i ndx

/
create bitmap i ndex T7_DCP_AREAday_bi dx
on T7_DCP_AREA LAYER | L(day)
pctfree 0
t abl espace i ndx

/
create bitmap i ndex T7_DCP_AREAcounty_bi dx
on T7_DCP_AREA LAYER I L(county)
pctfree 0
t abl espace i ndx

/
create bitmap i ndex T7_DCP_AREAsi te_bi dx
on T7_DCP_AREA LAYER | L(site_nunber)
pctfree 0
t abl espace i ndx

/
create bitmap i ndex T7_DCP_AREAsurf _bi dx
on T7_DCP_AREA LAYER | L(surface)
pctfree 0
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t abl espace i ndx
/
create bitmap i ndex T7_DCP_AREAPEN bi dx
on T7_DCP_AREA LAYER | L(MAX_PEN_nm)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T7_DCP_AREAI L_bi dx
on T7_DCP_AREA LAYER IL(IL)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T7_DCP_AREAl ayer _bi dx
on T7_DCP_AREA LAYER I L(Il ayer_no)
pctfree 0
t abl espace i ndx
/
anal yze table T7_DCP_AREA LAYER IL estimate statistics sanple 20 percent
/

Spool: V23 DCP_AREA_LAYER_NORM _IL_spool

Rem Nane: Use this programto spool data
spool k:\Scripts\logs\V23_DCP_AREA LAYER NORM | L. CSV

set ternmout off
set pagesize 0O
set linesize 1000
set trimspool on

SELECT COUNTY]||"',"
SURFACE| | ',
ROUTE| |, " ||
DAY ", " ||
SLR VEEK| | ", " ||
SITE_NUMBER| | ', "' ||
LLf 1
LAYER NO | ', "]
| ayer _top_mi |’
| ayer _bottom nm
max_pen_mj | ", " |
AUDP_nmm2_blow | ', "' ||
NAUDP_mm bl ow

FROM V23_DCP_AREA LAYER NORM I L

Order by County, Route, Site_nunber, LAYER NO LAYER TOP_MMV DAY

/

spool of f
set ternmout on
set trimspool off

View: V24 DCP_INTERFACE_PEN BLOW_IL

REM Cases which consecutive values straddl e | ayer interfaces
REM Interpolates |ayer interface val ues

D-38



REM  MODI FI ED: 8. 5. 03

create or replace view V24 _DCP_I NTERFACE_PEN BLOW I L

as
sel ect a.row _num
a.county,
a. surface,
a. day,
a.route
a.slr_week,
a. site_nunber,
a. bl ow count a_bl ow count,
b. bl ow count b_bl ow count,
a. penetrati on_nmm a_pen_nmm
b. penetrati on_mm b_pen_mm
a.avg_depth_mm a_avg_dept h_mm
b. avg_dept h_mm b_avg_dept h_nm
c.layer_bottom nm

((b. penetration_nm - a.penetration_mm/(b.avg _depth_mm
a.avg_depth_mm)*(c.layer_bottom mm - a.avg_dept h_nm +a. penetrati on_nm
bott om pen_nm

((b. bl ow _count - a.blow count)/(b.avg_depth_mm
a.avg_depth_mm) ) *(c.layer_bottom nm - a.avg_dept h_mm +a. bl ow_count
bott om bl ow _count
from T2_DCP_AVGDEPTH a,

T2_DCP_AVGDEPTH b

T1_1 NCREMENTAL_LAYERS c
where b.row num= a.row num+ 1

and a.county = b.county

and a.route = b.route

and a.day = b.day

and a.site_nunber = b.site_nunber

and a.surface = b.surface

and c.IL = 6
and ((a.avg_depth_mm < c.layer_bottom nm and b. avg_dept h_nm >
c.layer_bottom nm)

/

Table T8 DCP_PEN_BLOW _IL

REM Tabl e contains ALL bl ow values along with interpol ated bl ow penetration
val ues at | ayer interfaces

REM  MODI FI ED: 8.5.03

drop table T8 _DCP_PEN BLOWIL
/

create table T8 DCP_PEN BLOW I L
storage(initial 1m next 1m pctincrease 0)

as
sel ect county,
surf ace,
day,
rout e,
sl r_week,

si te_nunber,
bl ow count,
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penetration_mm
avg_dept h_mm
from T2_DCP_AVGDEPTH
UNI ON ALL
Sel ect county,
surface,
day,
rout e,
sl r_week,
si te_nunber,
bott om bl ow count bl ow _count,
bott om pen_nm penetrati on_nmm
| ayer _bottom nm avg_dept h_mm
from V24_DCP_| NTERFACE_PEN BLOW | L
/
create bitmap i ndex T8 _DCP_PEN BLOWMounty_bi dx
on T8_DCP_PEN BLOW I L(county)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T8_DCP_PEN BLOAsurf _bi dx
on T8_DCP_PEN BLOWI L(surface)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T8_DCP_PEN BLOMay_bi dx
on T8_DCP_PEN BLOW I L(day)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T8_DCP_PEN BLOW out e_bi dx
on T8_DCP_PEN BLOW I L(route)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T8_DCP_PEN BLOMeek bi dx
on T8_DCP_PEN BLOW I L(SLR week)
pctfree 0
t abl espace i ndx
/
anal yze table T8 DCP_PEN BLOWIL estimate statistics sanple 20 percent
/

View: V25 DCP_LAYER VALS IL

REM  Contains bl ow and penetration values ONLY at |ayer interfaces

REM First query selects surface val ues.

REM  Second query selects remaining interface val ues

REM Third query sel ects maxi num penetration values (i.e., test conpletion
val ue)

REM  MODI FIED: 8.6.03

create or replace view V25 DCP_LAYER VALS IL
as
sel ect county,

surface,
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day,

rout e,

sl r_week,

si te_nunber,

m n( bl ow_count) interface_bl ow _count,

m n(penetrati on_nmm interface_pen_nm

m n(avg_depth_mm interface_avg depth_mm
from T8 _DCP_PEN BLOWIL
group by county, surface, day, route, sl r_week, site_nunber
union all
sel ect a.county,
. surface,
. day,
.route,
.slr_week,
. Site_nunber,
. bl ow count interface_bl ow count,
.penetration_mminterface_pen_nm
.avg_depth_mm i nterface_avg_dept h_nmm
from T8 _DCP_PEN BLOWIL a,

Tl Incremental _Layers b
where b.IL = 6

and a.avg_depth_mm = b. |l ayer_bottom nm
union all
sel ect county,

surface,

day,

rout e,

sl r_week,

si te_nunber,

max( bl ow_count) interface_bl ow _count,

max(penetrati on_mm interface_pen_nm

max(avg_depth_mm interface_avg depth_mm
from T8 DCP_PEN BLOWIL
group by county, surface, day, route, sl r_week, site_nunber
/

Do

Table T9 DCP_LAYER_VALS IL

REM  CONTAI NS LAYER TOP AND BOTTOM VALUES
REM  MODI FI ED: 8. 1.03

drop table T9_DCP_LAYER VALS I L
/

create table T9 DCP_LAYER VALS IL
storage(initial 1m next 1m pctincrease 0)
as
sel ect county,

surface,

day,

rout e,

sl r_week,

si te_nunber,

i nterface_bl ow count,

i nterface_pen_mm
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i nterface_avg_dept h_nm
from V25 _DCP_LAYER VALS IL
/
create bitmap i ndex T9_DCP_LAYERcounty_bi dx
on T9_DCP_LAYER VALS | L(county)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T9_DCP_LAYERsurf _bi dx
on T9 _DCP_LAYER VALS | L(surface)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T9_DCP_LAYERday_bi dx
on T9_DCP_LAYER VALS | L(day)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T9_DCP_LAYERr out e_bi dx
on T9_DCP_LAYER VALS |L(route)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T9_DCP_LAYERweek bi dx
on T9_DCP_LAYER VALS | L(SLR week)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T9_DCP_LAYERbIl ow_bi dx
on T9 DCP_LAYER VALS I L(interface_bl ow count)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T9_DCP_LAYERpen_bi dx
on T9 _DCP_LAYER VALS | L(interface_pen_nm
pctfree 0
t abl espace i ndx
/
anal yze table T9 _DCP_LAYER VALS IL estimate statistics sanple 20 percent
/

Update: update4 T9 DCP_LAYER VALS IL_RowNo

REM ADDS ROW NUVBERS TO DCP TABLE | N ASCENDI NG ORDER OF DCP TESTI NG ( PER
DATA SET)

REM ORACLE ROW NUVBERS ARE NOT | N ASCENDI NG ORDER

REM MODI FIED 8.5.03

ALTER TABLE T9_DCP_LAYER VALS | L
ADD( ROW NUM NUNMBER( 10) )
/

Decl ar e

cursor DCP_cur is

sel ect surface,
county,
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route,

day,

site_nunber
from T9_DCP_LAYER VALS IL
group by surface, county, route, day, site_nunber
order by surface, county, route, day, site_nunber;
DCP_rec DCP_cur % ow ype,
cursor blow cur is
select rowid row.id,

i nterface_bl ow _count
from T9_DCP_LAYER VALS IL
where surface = DCP_rec. surface

and county = DCP_rec.county

and route = DCP_rec.route

and day = DCP_rec. day

and site_nunber = DCP_rec.site_ number
order by interface_bl ow count;
bl ow_rec bl ow_cur % owt ype;
row no numnber := 0;
begi n
open DCP_cur;
| oop

fetch DCP_cur into DCP_rec;
exit when DCP_cur %ot f ound;
open bl ow_cur;
| oop
fetch blow cur into blow rec;
exit when bl ow _cur %ot f ound;
row no :=row.no + 1;
update T9_DCP_LAYER VALS IL
set row_num = row_no
where rowid = blow rec.row. i d;

end | oop;
cl ose bl ow cur;
row no := 0;
commt;
end | oop;
cl ose DCP_cur;
commt;
end;

/

View: V26 _DCP_DPI_CBR_IL

REM  Cal cul ates DCP penetration i ndex and CBR val ues for each increnental
| ayer
REM  MODI FIED: 8.5.03

create or replace view V26_DCP_DPI _CBR IL
as

sel ect a.row _num

.county,

. surface,

. day,

.route,

.slr_week,

DL oD
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. Site_nunber,
nterface_bl ow count a_bl ow count,
nterface_bl ow count b_bl ow count,
nterface_pen_nm a_penetrati on_mm
nterface_pen_nm b_penetrati on_mm
nterface_avg _depth_nmm a_avg_dept h_nm
.interface_avg_depth_nm b_avg depth_nmm
((b.interface_pen_nm - a.interface_pen_nm/(b.interface_bl ow _count-
a.interface_bl ow count)) DPI_nm bl ow,
t o_nunber (decode(sign(b.interface_pen_mma.interface_pen_mm, 0, nul I,
1, round((292/ power (((b.interface_pen_mm
a.interface_pen_mm/(b.interface_bl ow _count -
a.interface_blow count)), 1. 12)), 2),
-1, null)) CBR
from T9_DCP_LAYER VALS IL a,
T9 _DCP_LAYER VALS IL b
where b.row num= a.row num + 1
and a.county = b.county

cpopope

and a.surface = b.surface

and a.day = b.day

and a.route = b.route

and a.slr_week = b.slr_week

and a.site_nunber = b.site_nunber

/
Table: T10 DCP_DPI_CBR_IL

REM  CONTAI NS LAYER TOP AND BOTTOM VALUES
REM  MODI FI ED:  8.5.03

drop table T10_DCP_DPI _CBR IL
/

create table T10 DCP _DPI CBR IL
storage(initial 1m next 1m pctincrease 0)
as
sel ect row_num
county,
surface,
day,
rout e,
sl r_week,
si te_nunber,
a_bl ow _count,
b_bl ow count,
a_penetrati on_mm
b_penetration_mm
a_avg_dept h_mm
b_avg_dept h_mm
DPlI _mm bl ow,
CBR
from V26_DCP_DPI_CBR_IL
/
create bitmap i ndex T10_DCP_DPlI _CBR_ILcounty_bi dx
on T10_DCP_DPI _CBR I L(county)
pctfree 0
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t abl espace i ndx
/
create bitmap i ndex T10_DCP_DPI _CBR I Lsurf _bi dx
on T10_DCP_DPI _CBR I L(surface)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T10_DCP_DPlI _CBR_I Lday_bi dx
on T10_DCP_DPI _CBR_I L(day)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T10_DCP_DPlI _CBR_I Lroute_bidx
on T10_DCP_DPI _CBR I L(route)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T10_DCP_DPI _CBR I Lweek_bi dx
on T10_DCP_DPI _CBR_I L( SLR week)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T10_DCP_DPlI _CBR_I Labl ow_bi dx
on T10_DCP_DPI _CBR I L(a_bl ow _count)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T10_DCP_DPlI _CBR_I Lbbl ow_bi dx
on T10_DCP_DPI _CBR I L(b_bl ow _count)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T10_DCP_DPI _CBR_I Ladept h_bi dx
on T10_DCP_DPI _CBR IL(a_avg_dept h_mm
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T10_DCP_DPlI _CBR_I Lbdept h_bi dx
on T10_DCP_DPlI _CBR I L(b_avg_dept h_mm
pctfree 0
t abl espace i ndx
/
anal yze table T10 DCP_DPI _CBR IL estimate statistics sanple 20 percent
/

Update: updates T10 DCP_DPI_CBR_IL _borings

ALTER TABLE T10_DCP_DPI _CBR I L
ADD ( BORI NG_LOC NUVBER(2))
/

DECLARE

CURSOR AREA _CUR

IS

SELECT RON D ROW.I D,
SURFACE,
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COUNTY,
ROUTE,
SI TE_NUVBER,
SLR_WEEK
FROM T10_DCP_DPI _CBR I L;
AREA REC AREA_CURVROWTYPE;
CURSCR SO L_CUR

I'S
SELECT COUNTY,
ROUTE,
LAYOUT,
BORI NG_LOC

FROM T1_SO L_BORI NGS

WHERE COUNTY = AREA REC. COUNTY
AND ROUTE = AREA_REC. ROUTE;

SO L_REC SO L_CURYROWMYPE;
V_BORI NG_LCC NUMBER( 2) ;
BEG N
OPEN AREA_CUR;
LOOP
FETCH AREA_CUR | NTO AREA REC,
EXI'T WHEN AREA_CURYNOTFOUND;

OPEN SO L_CUR;

LOOP

FETCH SO L_CUR | NTO SO L_REC;
EXIT WHEN SO L_CURYINOTFOUND;

| F SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
THEN v_BORI NG LOC. = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
THEN v_BORI NG LOC. = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
AND AREA_REC. SLR WEEK <=
THEN v_BORI NG LOC: = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER

AND AREA REC. SLR_ WEEK > 9

THEN v_BORI NG LOC: = 4;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
THEN v_BORI NG LOC. = 4;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUVBER
THEN v_BORI NG LOC. = 4;

I
=

I
&

' g

ELSI F SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 1'
AND AREA_REC. SLR WEEK <= 9
THEN v_BORI NG LOC: = 1;

ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 1'
AND AREA_REC. SLR VEEK > 9
THEN v_BORI NG LCC; = 2;

ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 2'
AND AREA_REC. SLR WEEK <= 9
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THEN v_BORI NG LOC; = 2;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 2'
AND AREA_REC. SLR VEEK > 9
THEN v_BORI NG LOC: = 3;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUVBER
AND AREA_REC. SLR WEEK <=
THEN v_BORI NG LCC; = 3;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. SI TE_NUVBER
AND AREA_REC. SLR VEEK > 9
THEN v_BORI NG LCC: = 4;
ELSE NULL;

O 1l

I
w

END | F;
-~ DBMS_OUTPUT. PUT_LI NE(' V_BORI NG LOC = '
'| | SO L_REC. LAYOUT| |' BORI NG LOC = ' || SO
' | | AREA_REC. S| TE_NUMBER| | ' SLR VEEK =
UPDATE T10_DCP_DPI _CBR I L
SET BORI NG LOC = V_BORI NG LOC
WHERE RON D = AREA REC. ROW | D;
COW T;
END LOOP;
CLOSE SO L_CUR;
END LOOP;
CLOSE AREA_CUR;
COW T;
END;
/

| V_BORING_LOC] |

Wl

Update: update6 T10 DCP_DPI_CBR_IL_matl
REM MODI FIED. 8.5.03
ALTER TABLE T10_DCP_DPI _CBR I L

ADD ( LAYER NO NUMVBER( 2) )
/

DECLARE

CURSOR DPI _CUR

I'S

SELECT ROW D ROWI D,
SURFACE,
COUNTY,
ROUTE,
SI TE_NUVBER,
SLR_VEEK,

a_avg_dept h_mm
b_avg_dept h_mm
boring_I oc
FROM T10_DCP_DPI _CBR_IL;
DPl _REC DPI _CURYRON YPE;
CURSOR SO L_CUR
IS
SELECT COUNTY,
ROUTE,
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LAYQUT,
BORI NG_LCC,
LAYER TOP_IW
| ayer _bottom mm
| ayer _no
FROM T1_SO L_BORI NGS
WHERE COUNTY = DPI _REC. COUNTY
AND ROUTE = DPI _REC. ROUTE
and boring_| oc = DPlI _REC. BORI NG_LCC;
SO L_REC SO L_CURYRONTYPE;
V_LAYER_NO NUMBER(2);
BEG N
OPEN DPI _CUR;
LOOP
FETCH DPI _CUR | NTO DPI _REC;
EXIT WHEN DPI _ CURYNOTFOUND;
OPEN SO L_CUR
LOOP
FETCH SO L_CUR | NTO SO L_REC;
EXIT WHEN SO L_CURYNOTFOUND;
| F DPI _REC. A AVG DEPTH MM >= SO L_REC. LAYER TOP_MV
AND DPI _REC. B AVG DEPTH MM <= SO L_REC. LAYER BOTTOM MM
THEN V_LAYER NO = SO L_REC. LAYER NG,
ELSI F DPI _REC. a_avg_depth_mm < SO L_REC. | ayer _bottom nm
AND DPI _REC. b_avg depth_mm > SO L_REC. | ayer _bott om nm
AND SO L_REC. | ayer _bottom mm - DPlI _REC. a_avg_dept h_mm >=
0.5*(DPlI _REC. b_avg_depth_mm - DPI _REC. a_avg_dept h_nm
THEN V_LAYER NO = SO L_REC. LAYER NG,
ELSI F DPI _REC. a_avg_depth_mm < SO L_REC. | ayer _bottom nm
AND DPI _REC. b_avg _depth_mm > SO L_REC. | ayer _bott om nm
AND SO L_REC. | ayer _bottom mm - DPlI _REC. a_avg_dept h_nm <
0. 5*(DPlI _REC. b_avg_depth_mm - DPlI _REC. a_avg_dept h_nm
THEN V_LAYER NO = SO L_REC. LAYER _NO + 1;

ELSE NULL;
END | F;
- - DBMS_QUTPUT. PUT_LI NE(' DPI _BORI NG_LCC = ' || DPI _REC. BORI NG_LCC] |*
SO L_BORING LOC = "|| SO L_REC. BORING LOC| |' ADEPTH =
"| | DPl _REC. a_avg_depth_mm |' BDEPTH = ' || DPI REC b_avg depth_mm|' layertop =
"| | SOL_REC. | ayer _top_nm |' layerbot = '"||soil.rec.layer_bottomnm|"’
V_layerno = '|| V_LAYER NO;

UPDATE T10_DCP_DPI _CBR I L
SET LAYER_NO = V_LAYER NO
WHERE RON' D = DPl _REC. ROW | D;
COW T;
END LOOP;
CLOSE SO L_CUR;
END LOOP;
CLOSE DPl _CUR;
COW T;
END;
/

ALTER TABLE T10_DCP_DPI _CBR I L
ADD ( MATL_DESC VARCHAR2(50))
/

DECLARE
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CURSOR DPI _CUR

IS
SELECT RON D ROW I D,
COUNTY,
ROUTE,
bori ng_I oc,
| ayer _no

FROM T10_DCP_DPI _CBR I L;
DPI _REC DPl _CURYRONYPE;
CURSCR SO L_CUR

IS

SELECT CQOUNTY,
ROUTE,
BORI NG_LCC,
| ayer _no,
mat | _desc

FROM T1_SO L_BORI NGS
WHERE COUNTY = DPI _REC. COUNTY
AND ROUTE = DPI _REC. ROUTE
and boring_|oc = DPlI _REC. BORI NG LCC
and | ayer _no = DPI _REC. LAYER_NO
SO L_REC SO L_CURYRONTYPE;
BEG N
OPEN DPI _CUR;
LOOP
FETCH DPI _CUR | NTO DPI _REC;
EXIT WHEN DPI _ CURYNOTFOUND;
OPEN SO L_CUR
LOOP
FETCH SO L_CUR | NTO SO L_REC;
EXIT WHEN SO L_CURYNOTFOUND;
UPDATE T10_DCP_DPI _CBR I L
SET MATL_DESC = SO L_REC. MATL_DESC
VWHERE ROW D = DPI _REC. ROV | D
COW T;
END LOOP;
CLOSE SO L_CUR;
END LOOP;
CLCSE DPI _CUR;
COW T;
END;
/

Spool: T10 DCP_DPI_CBR_IL_spoal
Rem Nane: Use this programto spool data
spool k:\Scripts\logs\T10 _DCP_DPI _CBR |IL. CSV
set ternmout off
set pagesize 0O
set linesize 1000
set trimspool on
SELECT COUNTY||',"'||
SURFACE| | ', " | |

D-49



ROUTE| |, " ||
DAY ", " ||
SLR VEEK| | ', " ||
SI TE_NUMBER) | ',
A BLOW COUNT]| | ',
B_BLOW COUNT| | ",
A_PENETRATI ON_W
B_PENETRATI ON_MV
A_AVG _DEPTH MM
B_AVG DEPTH_ MM
DPI _MM BLOW | ',
CBRI|"," ||
BORI NG _LOC| | ', ' | |
LAYER NO |',"" ||
mat | _desc||"' "'

FROM T10_DCP_DPI _CBR_IL

Order by County, Route, Site_nunber,a_avg_dept h_mm day

/

spool of f
set ternmout on
set trimspool off

Update: update7 T5 DCP_AREA_TOTAL _borings
ALTER TABLE T5_DCP_AREA TOTAL

ADD ( BORI NG _LOC NUMBER(2))
/

DECLARE

CURSCR AREA CUR

I'S

SELECT ROW D ROWI D,
SURFACE,
COUNTY,
ROUTE,
SI TE_NUMBER,
SLR_WEEK

FROM T5_DCP_AREA TOTAL:
AREA REC AREA_CURVROWTYPE;
CURSCR SO L_CUR

I'S
SELECT COUNTY,
ROUTE,
LAYOUT,
BORI NG_LOC

FROM T1_SO L_BORI NGS
WHERE COUNTY = AREA REC. COUNTY
AND ROUTE = AREA_REC. ROUTE;
SO L_REC SO L_CURYROWMYPE;
V_BORI NG_LCC NUMBER( 2) ;
BEG N
OPEN AREA_CUR;
LOOP
FETCH AREA_CUR | NTO AREA REC,
EXI'T WHEN AREA_CURYNOTFOUND;
OPEN SO L_CUR;
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LOOP

FETCH SO L_CUR | NTO SO L_REC;

EXI T WHEN SO L_CURYANOTFOUND;

| F SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUMBER = ' 1'
THEN v_BORI NG LOC. = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUMBER = ' 2'
THEN v_BORI NG LOC. = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUMBER = ' 3'
AND AREA_REC. SLR WEEK <= 9
THEN v_BORI NG LOC: = 2;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUMBER = ' 3'
AND AREA_REC. SLR_VEEK > 9
THEN v_BORI NG LOC: = 4;

ELSIF SO L_REC. LAYOUT = ' A

AND AREA_REC. S| TE_NUMBER = ' 4'
THEN v_BORI NG LOC. = 4;

ELSIF SO L_REC. LAYOUT = ' A
AND AREA_REC. S| TE_NUMBER = ' 5'

THEN v_BORI NG LOC. = 4;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. SI TE_NUMBER = ' 1'
AND AREA_REC. SLR WEEK <= 9
THEN v_BORI NG LOC: = 1;

ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. SI TE_NUMBER = ' 1'
AND AREA_REC. SLR VEEK > 9
THEN v_BORI NG LOC: = 2;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 2'
AND AREA_REC. SLR WEEK <= 9
THEN v_BORI NG LOC; = 2;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 2'
AND AREA_REC. SLR VEEK > 9
THEN v_BORI NG LCC: = 3;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 3'
AND AREA_REC. SLR WEEK <= 9
THEN v_BORI NG LOC: = 3;
ELSIF SO L_REC. LAYOUT = 'B
AND AREA_REC. S| TE_NUMBER = ' 3'
AND AREA_REC. SLR VEEK > 9
THEN v_BORI NG LCC: = 4;
ELSE NULL;

END | F;

--DBMS_OUTPUT. PUT_LI NE(' V_BORI NG LOC = ' || V_BORING LOC| |' LAYOUT =
'| | SO L_REC. LAYOUT| |' BORING LOC = '|| SO L_REC. BORING LOC||' SITE_NO =
' | | AREA_REC. SI TE_NUMVBER| | ' SLR WEEK = ' || AREA REC. SLR_VEEK) ;

UPDATE T5_DCP_AREA TOTAL
SET BORI NG LOC = V_BORI NG _LOC
WHERE RON D = AREA REC. ROW | D;
COW T;
END LOOP;
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CLOSE SO L_CUR;
END LOOP;
CLOSE AREA CUR;
COW T;
END,
/

Update: update8 T5 DCP_AREA_TOTAL _surface

REM  MODI FI ED: 9.17.03

ALTER TABLE T5_DCP_AREA TOTAL
ADD (| ayer _no NUMBER(2))
/

ALTER TABLE T5_DCP_AREA TOTAL
ADD ( LAYER THI CK_MM NUVBER( 6, 2) )
/

DECLARE
CURSOR AREA CUR
IS
SELECT RON D ROW I D,

SURFACE,

COUNTY,

ROUTE,

boring_Il oc

FROM T5_DCP_AREA_ TOTAL;

AREA REC AREA CURYRROWTYPE;
CURSOR SO L_CUR

I'S
SELECT COUNTY,
ROUTE,
LAYOUT,
BORI NG _LCC,
LAYER_NO,

LAYER_TH CK_MM
FROM T1_SO L_BORI NGS
WHERE COUNTY = AREA_REC. COUNTY
AND ROUTE = AREA_REC. ROUTE
AND BORI NG _LOC = AREA REC. BORI NG _LOC
AND LAYER NO = 1;
SO L_REC SO L_CURYROWTYPE;
BEG N
OPEN AREA_CUR;
LOOP
FETCH AREA _CUR | NTO AREA_REC;
EXI T WHEN AREA_CURYANOTFOUND;
OPEN SO L_CUR;
LOOP
FETCH SO L_CUR | NTO SO L_REC;
EXI T WHEN SO L_CURYNOTFOUND;
UPDATE T5_DCP_AREA TOTAL
SET LAYER NO = SO L_REC. LAYER NO,
LAYER TH CK_MM = SO L_REC. LAYER TH CK_MM
WHERE RON' D = AREA REC. ROW | D;
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COW T;
END LOOP;
CLOSE SO L_CUR;

END LOOP;
CLOSE AREA CUR;
COW T;
END,
/

ALTER TABLE T5_DCP_AREA TOTAL
ADD (Layer2_no NUMBER(2))
/

ALTER TABLE T5_DCP_AREA TOTAL
ADD ( LAYER2_THI CK_MM NUVBER( 6, 2) )
/

DECLARE
CURSOR AREA CUR
IS
SELECT RON D ROW I D,
SURFACE,
COUNTY,
ROUTE,
boring_I oc
FROM T5_DCP_AREA TOTAL
VWHERE COUNTY = ' Dougl as'
AND RQUTE = ' CR 74'
AND BORING LOC IN (3,4);
AREA REC AREA CURYRROWTYPE;
CURSOR SO L_CUR

I'S
SELECT COUNTY,
ROUTE,
LAYOUT,
BORI NG _LCC,
LAYER_NO,

LAYER_TH CK_MM
FROM T1_SO L_BORI NGS
WHERE COUNTY = AREA_REC. COUNTY
AND ROUTE = AREA_REC. ROUTE
AND BORI NG _LOC = AREA_REC. BORI NG _LOC
AND LAYER NO = 2;
SO L_REC SO L_CURYROWTYPE;
BEG N
OPEN AREA CUR;
LOOP
FETCH AREA _CUR | NTO AREA_REC;
EXI T WHEN AREA_CURYANOTFOUND;
OPEN SO L_CUR;
LOOP
FETCH SO L_CUR | NTO SO L_REC;
EXI T WHEN SO L_CURYNOTFOUND;
UPDATE T5_DCP_AREA TOTAL
SET LAYER2_NO = SO L_REC. LAYER_NO,
LAYER2_TH CK_MM = SO L_REC. LAYER TH CK_MM
WHERE RON D = AREA REC. ROW | D;
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COW T;
END LOOP;
CLOSE SO L_CUR;

END LOOP;
CLOSE AREA CUR;
COW T;
END,
/

ALTER TABLE T5_DCP_AREA TOTAL
ADD ( SURF_THI CK_MM NUMBER( 6, 2) )
/

DECLARE

CURSOR AREA_CUR

IS

SELECT RON D ROW I D,

LAYER_TH CK_MM
LAYER2_TH CK_MM

FROM T5_DCP_AREA TOTAL:

AREA REC AREA_CURVROWTYPE;

V_SURF NUVBER( 6, 2) ;
BEG N

OPEN AREA CUR;

LOOP

FETCH AREA_CUR | NTO AREA REC,
EXI'T WHEN AREA_CURYNOTFOUND;
| F AREA_REC. LAYER2_THI CK_MM > 0 THEN

V_SURF: = AREA_REC. LAYER THI CK_MM + AREA_REC. LAYER2_THI CK_MV
ELSE V_SURF: = AREA_REC. LAYER_TH CK_MM
END | F;

UPDATE T5_DCP_AREA TOTAL
SET SURF_THI CK_MM = V_SURF
WHERE RON D = AREA REC. ROW | D;
COW T;
END LOOP;
CLOSE AREA CUR;
COW T;
END;
/

Table: T11 DCP_AUDP_RUTTING

REM  CREATE TABLE
REM  MODI FI ED: 9.17.03

drop table T11_DCP_AUDP_RUTTI NG
/
create table T11l DCP_AUDP_RUTTI NG
storage(initial 1m next 1m pctincrease 0)
as sel ect COUNTY,

SURFACE,

DAY,

ROUTE,

SLR_WAEEK,

S| TE_NUMBER,
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boring_I oc,
MAX_PEN_MM
SURF_THI CK_W
AUDP_MVR2_BLOW
NAUDP_MV_BLOW
from T5_DCP_AREA TOTAL
/
PROVPT ROUTE
create bitmap i ndex T11l DCP_AUDP_RUTTI NG out e_bi dx
on T11 DCP_AUDP_RUTTI N& r out e)
pctfree 0
t abl espace i ndx
/
PROVPT DAY
create bitmap index T11 DCP_AUDP_RUTTI NGday_bi dx
on T11 DCP_AUDP_RUTTI NG day)
pctfree 0
t abl espace i ndx
/
PROVPT COUNTY
create bitmap index T11l DCP_AUDP_RTTNCcounty_bi dx
on T11 DCP_AUDP_RUTTI NG county)
pctfree 0
t abl espace i ndx
/
PROVPT SI TE NUMBER
create bitmap index T11l DCP_AUDP_RUTTI NGsi t e_bi dx
on T11 DCP_AUDP_RUTTI NG si t e_nunber)
pctfree 0
t abl espace i ndx
/
PROWPT Surface
create bitmap index T11l DCP_AUDP_RUTTI NGsur f _bi dx
on T11 DCP_AUDP_RUTTI N& surface)
pctfree 0
t abl espace i ndx
/
create bitmap i ndex T11 DCP_AUDP_RUTTI NGbor _bi dx
on T11 DCP_AUDP_RUTTI NG bori ng_| oc)
pctfree 0
t abl espace i ndx
/
anal yze table T11 _DCP_AUDP_RUTTI NG estimate statistics sanple 20 percent
/

Update: updated T11 DCP_AUDP_RUTTING_AUDP1 2
REM MODIFIED:  10.1.03

ALTER TABLE T11_DCP_AUDP_RUTTI NG

ADD ( AUDPla_MVR_BLOW NUMBER( 10, 2))

/

ALTER TABLE T11_DCP_AUDP_RUTTI NG

ADD ( NAUDP1a_MMV BLOW NUVBER( 10, 2))
/
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DECLARE
CURSCR AREA CUR
I'S
SELECT ROW D ROWI D,

COUNTY,

ROUTE,

SI TE_NUVBER,

DAY,

SURFACE

FROM T11_DCP_AUDP_RUTTI NG,

AREA REC AREA_CURVROWTYPE;
CURSCR LAYER CUR

IS

SELECT COUNTY,
ROUTE,
SI TE_NUMBER,
DAY,
SURFACE,

AUDP_MV2_BLOW
NAUDP_MM_BLOW
FROM V14 _DCP_AREA LAYER NORM
WHERE LAYER NO = 1
AND COUNTY = AREA_REC. COUNTY
AND ROUTE = AREA_REC. ROUTE
AND S| TE_NUMBER = AREA REC. S| TE_NUMBER
AND DAY = AREA_REC. DAY
AND SURFACE = AREA_REC. SURFACE;
LAYER_REC LAYER CURYRON YPE;
BEG N
OPEN AREA CUR;
LOOP
FETCH AREA CUR | NTO AREA_REC;
EXI T WHEN AREA_CURYANOTFOUND;
OPEN LAYER CUR;
LOOP
FETCH LAYER CUR | NTO LAYER REC;
EXI T WHEN LAYER CURYANOTFOUND;
UPDATE T11_DCP_AUDP_RUTTI NG
SET NAUDPla_MM BLOW = LAYER REC. NAUDP_MV BLOW
AUDPla_MV2_BLOW = LAYER REC. AUDP_M\V2_BLOW
WHERE RON D = AREA REC. ROW | D;
COW T;
END LOOP;
CLOSE LAYER CUR,
END LOOP;
CLOSE AREA_CUR;
COW T;
END;
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD ( AUDP1b_MVR_BLOW NUVBER( 10, 2))
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD ( NAUDP1b_MMV BLOW NUVBER( 10, 2))

D-56



/

DECLARE
CURSOR AREA CUR
IS
SELECT RON D ROW I D,
COUNTY,
ROUTE,
S| TE_NUMBER,
DAY,
SURFACE,
boring_I oc
FROM T11_DCP_AUDP_RUTTI NG
where county = 'Dougl as’
and route = 'CR 74’
and boring_loc in (3,4);
AREA REC AREA CURYRROWTYPE;
CURSOR LAYER _CUR

IS

SELECT COUNTY,
ROUTE,
SI TE_NUMBER,
DAY,
SURFACE,

AUDP_MV2_BLOW
NAUDP_MM_BLOW
FROM V14 _DCP_AREA_LAYER NORM
WHERE LAYER NO = 2
AND COUNTY = AREA_REC. COUNTY
AND ROUTE = AREA_REC. ROUTE
AND S| TE_NUMBER = AREA REC. S| TE_NUMBER
AND DAY = AREA_REC. DAY
AND SURFACE = AREA_REC. SURFACE;
LAYER_REC LAYER CURYRON YPE;
BEG N
OPEN AREA_CUR;
LOOP
FETCH AREA _CUR | NTO AREA_REC;
EXI T WHEN AREA_CURYANOTFOUND;
OPEN LAYER CUR;
LOOP
FETCH LAYER CUR | NTO LAYER REC;
EXI T WHEN LAYER CURYANOTFOUND;
UPDATE T11_DCP_AUDP_RUTTI NG
SET NAUDP1b_MM BLOW = LAYER REC. NAUDP_MV BLOW
AUDP1b_MV2_BLOW = LAYER REC. AUDP_M\V2_BLOW
WHERE RON D = AREA REC. ROW | D;
COW T;
END LOOP;
CLOSE LAYER CUR,
END LOOP;
CLOSE AREA_CUR;
COW T;
END;
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
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ADD ( AUDP1_MV2_BLOW NUMBER( 10, 2) )
/

DECLARE
CURSOR AREA CUR
IS
SELECT ROW D ROW.I D,

NAUDP1b_nmm bl ow,

AUDPla_nm2_bl ow,

AUDP1lb_m?2_bl ow

FROM T11 DCP_AUDP_RUTTI NG,

AREA REC AREA CURYRROMYPE;
V_AUDP1_mm?_bl ow NUMBER( 10, 2);
BEG N
OPEN AREA CUR;
LOOP
FETCH AREA CUR | NTO AREA REC,
EXIT WHEN AREA CURYNOTFOUND;

| F AREA REC. NAUDP1b_MM bl ow > 0 THEN

V_AUDP1_mm2_bl ow. = AREA REC. AUDPla_mm2_bl ow +

AREA REC. AUDP1b_m?2_bl ow;

ELSE V_AUDP1_mm2_bl ow. = AREA REC. AUDPla_nm2_bl ow;

END | F;

UPDATE T11_ DCP_AUDP_RUTTI NG
SET AUDP1_Mv2_BLOW = V_AUDP1_mm2_bl ow
VWHERE ROW D = AREA REC. ROWI D
COW T;

END LOOP;
CLOSE AREA CUR;
COW T;
END;
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD ( NAUDP1_ MV BLOW NUMBER( 10, 2))
/

DECLARE
CURSOR AREA CUR
IS
SELECT ROW D ROW.I D,
NAUDPla_nmm bl ow,
AUDPla_nm2_bl ow,
NAUDP1b_nmm bl ow,
AUDP1b_nmm2_bl ow,
AUDP1_m?_bl ow,
nmax_pen_mm
surf _thick _mm
FROM T11 DCP_AUDP_RUTTI NG,
AREA REC AREA CURYRROWM YPE;
V_NAUDP1_nmm bl ow NUMBER( 10, 2);
BEG N
OPEN AREA CUR;
LOOP
FETCH AREA CUR | NTO AREA REC,
EXIT WHEN AREA CURYNOTFOUND;
I F AREA REC. max_pen_mm >= area_rec. surf_thi ck_nm THEN
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V_NAUDP1 nm bl ow. =
(AREA_REC. AUDP1_mm?_bl ow/ area_rec. surf _thick_mm;
ELSif area_rec.max_pen_nm = 0 then
V_NAUDP1 _mm bl ow. = 0;
ELSE V_NAUDP1_nmm bl ow:
END | F;
UPDATE T11_ DCP_AUDP_RUTTI NG
SET NAUDP1_MM BLOW = V_NAUDP1_nmm bl ow
VWHERE ROW D = AREA REC. ROWI D
COW T;
END LOOP;
CLOSE AREA CUR;
COW T;
END;
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD ( AUDP2_MV2_BLOW NUMBER( 10, 2) )
/

DECLARE
CURSOR AREA CUR
IS
SELECT ROW D ROW.I D,
NAUDPla_nmm bl ow,
AUDPla_nm2_bl ow,
NAUDP1b_nmm bl ow,
AUDP1b_mm2_bl ow,
AUDP1_m?2_bl ow,
nmax_pen_nmm
surf _thick _nm
AUDP_MVR2_BLOW
FROM T11 DCP_AUDP_RUTTI NG,
AREA REC AREA CURYRROMYPE;
V_AUDP2_mm?_bl ow NUMBER( 10, 2);
BEG N
OPEN AREA CUR;
LOOP
FETCH AREA CUR | NTO AREA REC,
EXIT WHEN AREA CURYNOTFOUND;
| F AREA REC. AUDP1_nm2_bl ow i s NULL THEN

V_AUDP2_mm2_bl ow. = AREA_REC. AUDP_mm2_bl ow;
ELSE V_AUDP2_nm®2_bl ow. = AREA_REC. AUDP_mm2_bl ow -

area_rec. AUDP1L mm2_bl ow;
END | F;
UPDATE T11_ DCP_AUDP_RUTTI NG
SET AUDP2_MV2_BLOW = v_AUDP2_mm2_bl ow
VWHERE ROW D = AREA REC. ROWI D
COW T;
END LOOP;
CLOSE AREA CUR;
COW T;
END;
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD ( NAUDP2_MV BLOW NUMBER( 10, 2) )
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/

DECLARE
CURSOR AREA CUR
IS
SELECT ROW D ROW.I D,

NAUDPla_nmm bl ow,

AUDPla_nm2_bl ow,

NAUDP1b_nmm bl ow,

AUDP1b_nmm2_bl ow,

AUDP2_m?2_bl ow,

nmax_pen_mm

surf _thick _mm

FROM T11 DCP_AUDP_RUTTI NG,

AREA REC AREA CURYRROMYPE;
V_NAUDP2_nmm bl ow NUMBER( 10, 2) ;
BEG N
OPEN AREA CUR;
LOOP
FETCH AREA CUR | NTO AREA REC;
EXIT WHEN AREA CURYNOTFOUND;

| F AREA REC. max_pen_mm > area_rec. surf _thi ck_mm THEN

V_NAUDP2_mm bl ow. = ( AREA_REC. AUDP2_nm?_bl ow/ (area_r ec. max_pen_mm -

area_rec.surf_thick_mm);

ELSe

V_NAUDP2 mm bl ow. = Nul | ;
END | F;
UPDATE T11_ DCP_AUDP_RUTTI NG
SET NAUDP2_WMM BLOW = V_NAUDP2_nm bl ow
VWHERE ROW D = AREA REC. ROWI D
COW T;

END LOOP;
CLOSE AREA CUR;
COW T;
END;
/

Update: updatel0_T11 DCP_AUDP_RUTTING_RD

REM Tire Pressure (Tp = 100 psi)

REM Axle Configuration (Pk = Tandem Axl e, dual tires)
REM Load Repetitions/Passes (R = 10)

REM  MODI FI ED: 10.8.03

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD (Cl_09335 NUMVBER( 10, 2))
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD (C2_02848 NUMVBER( 10, 2))
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG

ADD ( Pk_04704 NUMVBER( 10, 2))
/
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ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD (tp_05695 NUVBER( 10, 2))
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD (R 02476 NUVBER( 10, 2))
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD (1 ogt 2002 NUMBER( 10, 2))
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD ( RD_nm NUMBER( 10, 2) )
/

ALTER TABLE T11_DCP_AUDP_RUTTI NG
ADD (RD_i n NUMBER( 10, 2))
/

DECLARE
CURSOR AREA CUR
IS
SELECT RON D ROW I D,
SURF_THI CK_W
NAUDP1_WMM BLOW
NAUDP2_ MM BLOW
FROM T11_DCP_AUDP_RUTTI NG
AREA REC AREA CURYRROWTYPE;
V_Cl1_09335 NUMBER( 10, 2);
v_c2_02848 NUMBER( 10, 2);
V_LOGT_2002 NUMBER( 10, 2);
BEG N
OPEN AREA_CUR,
LOOP
FETCH AREA_CUR | NTO AREA REC;
EXI T WHEN AREA CURYINOTFOUND;
I F area_rec. NAUDP1 _nm bl ow >0 t hen
V_Cl1_09335: =
power (292/ (power (area_rec. NAUDP1_mm bl ow, 1. 12)), 0. 9335) ;
ELSE V_C1_09335: = NULL;
END | F;
I F area_rec. NAUDP2_nm bl ow >0 t hen
V_C2_02848: =
power (292/ (power (area_rec. NAUDP2_mm bl ow, 1. 12)), 0. 2848) ;
ELSE V_C2_02848: = NULL;
END | F;
I F area_rec.surf_thick_nm> 25.4 then
V_LOGT_2002: =
power (1 og(10, ((area_rec.surf_thick_mm 25.4))), 2. 002);
ELSE V_LOGT_2002: = NULL;
END | F;
UPDATE T11_DCP_AUDP_RUTTI NG
SET C1_09335 = v_Cl1_09335,

c2_02848 = v_c2_02848,
PK_04704 = power (73. 1, 0. 4704),
TP_05695 = power (100, 0. 5695),
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R 02476 = power (10, 0. 2476),
Logt 2002 = v_I| ogt 2002
WHERE ROWN D = AREA REC. ROW | D
COW T;
UPDATE T11_DCP_AUDP_RUTTI NG
SET RD_mMm =
((0.1741*PK_04704*TP_05695*R _02476)/ (Logt _2002*C1_09335*c2_02848)) *25. 4,
RD in =
((0.1741*PK_04704*TP_05695*R _02476)/ (Logt _2002*C1_09335*c2_02848))
WHERE ROWN D = AREA REC. ROW.I D,
COW T;
END LOOP;
CLOSE area_ CUR,
COW T;
END,
/

Spool: T11 DCP_AUDP_RUTTING_spoal
Rem Nane: Use this programto spool data
spool k:\Scripts\logs\T11l DCP_AUDP_RUTTI NG CSV

set ternmout off
set pagesize 0
set linesize 1000
set trimspool on
SELECT COUNTY||',"'||
SURFACE| | ', " | |
DAY| |, " ||
ROUTE| | ", " ||
SLR VEEK| | ', " ||
SI TE_NUMBER| | ', " | |
surf_thick_mm|',"||
RD_IN|", "]
RDMW |", "]
BORI NG _LCC] | ', ' |
max_pen_mj | ", " |
AUDP_MVR_BLOW | ', " |
NAUDP_WMM BLOW | ', ' |
AUDP1_MVR_BLOW | ',
NAUDP1_MM BLOW | ',
C1_09335||"',"||
AUDP2_MVR_BLOW | ', "' | |
NAUDP2_MM BLOW | ', ' | |
C2_02848||"',"||
PK_04704||"," ||
L
i

TP_05695||","
R 02476]|"',"|
LOGT_2002
FROM T11_DCP_AUDP_Rutti ng
order by county,route,site_nunber, day
/
spool of f
set ternmout on
set trimspool off
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TableD.1. Averagerecovered NAUDP values.

County Route |Year. ?lt)e Avg'(mm?;?md
Chisago CR 85 2001 4 6.6
Chisago CR 85 2001| 6 9.7
Chisago CR 88 2001 1 3.2
Chisago CR 88 2001 2 4.5
Chisago CR 88 2001| 3 3.7
Clay CR 113 2002 1 20.5
Clay CR 113 2002 2 174
Clay CR 113 2002| 3 134
Clay CSAH 12 (2002 1 55
Clay CSAH 12 |2002| 2 55
Clay CSAH 12 (2002 3 54
Clearwater |CSAH 31A|2002| 1 174
Clearwater |CSAH 31A|2002| 2 13.9
Clearwater |CSAH 31A(2002| 3 3.9
Clearwater |CSAH 31B [2002| 1 2.8
Clearwater |CSAH 31B [2002| 2 2.9
Clearwater |CSAH 31B [2002| 3 2.7
Crow Wing|CR 130 2002 1 6.0
Crow Wing|CR 130 2002 2 4.5
Crow Wing|CR 130 2002| 3 3.4
Crow Wing|CR 139 2002 1 6.1
Crow Wing|CR 139 2002 2 4.2
Crow Wing|CR 139 2002| 3 3.6
Dakota CR 58 2000 1 1.9
Dakota CR 58 2000| 3 1.9
Dakota CR 64 2000 1 5.9
Douglas |CR73 2000( 1 4.1
Douglas |CR73 2000| 3 3.1
Douglas |CR73 2000| 5 3.7
Douglas |CR73 2001 1 5.8
Douglas |CR73 2001 2 4.1
Douglas |CR73 2001| 3 5.8
Douglas |CR74 2000 1 23.7
Douglas |CR74 2000| 3 3.2
Douglas |CR74 2000| 5 28.2
Douglas |CR74 2001 1 18.8
Douglas |CR74 2001 2 25.8
Douglas |CR74 2001| 3 40.8
Fillmore |CSAH21 |2000| 1 1.3
Fillmore |CSAH21 |2000| 3 11
Fillmore |CSAH21 |2000| 5 3.1
Fillmore |CSAH21 |2001| 1 1.6
Fillmore |CSAH21 |2001| 2 15
Fillmore |CSAH21 |2001| 3 11
Lincoln CR 121 2000 1 13.0
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TableD.1. Averagerecovered NAUDP values (continued).

County Route |Year. ?lt)e Avg'(mm?;?md
Lincoln CR 121 2000| 3 135
Lincoln CR 121 2000| 5 11.9
Lincoln CR 121 2001 1 15.1
Lincoln CR 121 2001 2 15.5
Lincoln CR 121 2001| 3 17.1
Lincoln CR 121 2001 4 194
Lincoln CR 121 2001 5 28.2
Lincoln CSAH 18 (2000| 1 16.8
Lincoln CSAH 18 (2000( 3 21.8
Lincoln CSAH 18 (2000( 5 16.3
Lincoln CSAH 18 (2001| 1 19.9
Lincoln CSAH 18 |2001| 2 24.9
Lincoln CSAH 18 (2001 3 24.0
Lincoln CSAH 18 (2001 4 22.9
Lincoln CSAH 18 (2001 5 20.8
Mahnomen |[CSAH 14 |2000| 1 30.2
Mahnomen |[CSAH 14 |2000| 2 30.7
Mahnomen |CSAH 14 |2000| 3 28.5
Mahnomen |CSAH 14 |2000| 4 25.0
Mahnomen |CSAH 14 |2000| 5 26.0
Mahnomen |[CSAH 14 |2001| 1 25.9
Mahnomen |[CSAH 14 |2001| 2 28.7
Mahnomen |CSAH 14 |2001| 3 28.7
Mahnomen |CSAH 14 |2001| 4 26.1
Mahnomen |CSAH 14 |2001| 5 25.5
Mahnomen |CSAH 8 2000 1 11.5
Mahnomen |CSAH 8 2000| 2 9.6
Mahnomen |CSAH 8 2000| 3 10.1
Mahnomen |CSAH 8 2000 4 10.5
Mahnomen |CSAH 8 2000| 5 11.8
Mahnomen |CSAH 8 2001 1 134
Mahnomen |CSAH 8 2001 2 14.6
Mahnomen |[CSAH 8 2001| 3 14.9
Mahnomen |CSAH 8 2001 4 15.6
Mahnomen |CSAH 8 2001| 5 17.7
MilleLacs |CR 112 2002 1 2.3
MilleLacs |CR 112 2002 2 2.1
MilleLacs |CR 112 2002| 3 2.0
Mille Lacs |CR 140 2002 1 3.1
Mille Lacs |CR 140 2002 2 35
Mille Lacs |CR 140 2002| 3 3.4
Omsted |CR 101 2000 1 8.2
Omsted |CR 101 2000| 2 10.6
Omsted |CR 101 2000| 3 10.8
Omsted |CR 101 2000| 5 11.7
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TableD.1. Averagerecovered NAUDP values (continued).

County Route |Year. ?lt)e Avg'(mm?;?md
Omsted |CR 101 2001 1 16.7
Omsted |CR 101 2001 2 16.1
Omsted |CR 101 2001| 3 174
Omsted |CR 101 2001 4 11.5
Omsted |CR 101 2001| 5 9.7
Olmsted |CR 132 2000 1 1.2
Olmsted |CR 132 2000| 2 1.6
Olmsted |CR 132 2000| 3 1.6
Olmsted |CR 132 2000 4 14
Olmsted |CR 132 2000| 5 14
Redwood |CSAH 17 |2000| 1 16.4
Redwood |CSAH 17 |2000( 3 16.3
Redwood |CSAH 17 |2000| 4 16.9
Redwood |CSAH 17 |2000| 5 17.6
St. Louis  |CR 696 2000 1 3.6
St. Louis  |CR 696 2000| 2 3.2
St. Louis  |CR 696 2000| 3 3.3
St. Louis  |CR 696 2000 4 3.1
St. Louis  |CR 696 2000| 5 3.3
St. Louis  |CR 696 2001 2 2.1
St. Louis  |CR 696 2001| 3 2.1
St. Louis  |CR 696 2001 4 2.6
St. Louis |CSAH 35 [2000| 1 3.1
St. Louis |CSAH 35 (2000| 2 25
St. Louis |[CSAH 35 [2000| 3 3.0
St. Louis |[CSAH 35 (2000| 4 2.4
St. Louis |CSAH 35 [2000| 5 2.4
St. Louis |CSAH35 (2001 1 1.9
St. Louis |CSAH35 |2001| 2 1.8
St. Louis |CSAH35 (2001| 3 1.9
Stedle CR61 2002 1 11.1
Stecle CR61 2002 2 12.2
Stedle CR61 2002| 3 12.1
Stedle CR 64 2002 1 17.9
Stedle CR 64 2002 2 184
Stecle CR 64 2002| 3 14.5
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TableD.2. NAUDP percent recovery and duration data.

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Chisago CR85 |2001| 4 |14-Mar-01 -10 21 19-Apr-01 5.1 peak
Chisago CR85 |2001| 4 |14-Mar-01 50 15 27-Apr-01 6.3
Chisago CR85 |2001| 4 |14-Mar-01 55 1.45 29-Apr-01 6.6
Chisago CR85 |2001| 4 |14-Mar-01 60 14 30-Apr-01 6.7
Chisago CR85 |2001| 4 |14-Mar-01 65 1.35 |01-May-01 6.9
Chisago CR85 |2001| 4 |14-Mar-01 70 1.3 03-May-01 7.1
Chisago CR85 |2001| 4 |14-Mar-01 75 125 |04-May-01 7.3
Chisago CR85 |2001| 4 |14-Mar-01 80 1.2 06-May-01 7.6
Chisago CR85 |2001| 4 |14-Mar-01 85 115 |07-May-01 7.7
Chisago CR85 |2001| 4 |14-Mar-01 90 11 10-May-01 8.1
Chisago CR85 |2001| 4 |14-Mar-01 95 1.05 12-May-01 8.4
Chisago CR85 |2001| 4 |14-Mar-01 100 1 16-May-01 9.0
Chisago CR85 |2001| 6 |14-Mar-01 -60 2.6 11-May-01 8.3 peak
Chisago CR85 |2001| 6 |14-Mar-01 50 15 12-Jun-01 12.9
Chisago CR85 |2001| 6 |14-Mar-01 55 1.45 15-Jun-01 13.3
Chisago CR85 |2001| 6 |14-Mar-01 60 14 17-Jun-01 13.6
Chisago CR85 |2001| 6 |14-Mar-01 65 1.35 18-Jun-01 13.7
Chisago CR85 |2001| 6 |14-Mar-01 70 1.3 21-Jun-01 14.1
Chisago CR85 |2001| 6 |14-Mar-01 75 1.25 23-Jun-01 14.4
Chisago CR85 |2001| 6 |14-Mar-01 80 1.2 26-Jun-01 14.9
Chisago CR85 |2001| 6 |14-Mar-01 85 1.15 30-Jun-01 15.4
Chisago CR85 |2001| 6 |14-Mar-01 90 11 02-Jul-01 15.7
Chisago CR85 |2001| 6 |14-Mar-01 95 1.05 05-Jul-01 16.1
Chisago CR85 |2001| 6 |14-Mar-01 100 1 10-Jul-01 16.9
Chisago CR88 |2001| 1 |19-Mar-01 0 2 19-Apr-01 4.4 peak
Chisago CR88 |2001| 1 |19-Mar-01 50 15 10-Jun-01 11.9
Chisago CR88 |2001| 1 |19-Mar-01 55 1.45 12-Jun-01 12.1
Chisago CR88 |2001| 1 |19-Mar-01 60 14 15-Jun-01 12.6
Chisago CR88 |2001| 1 |19-Mar-01 65 1.35 17-Jun-01 12.9
Chisago CR88 |2001| 1 |19-Mar-01 70 1.3 19-Jun-01 13.1
Chisago CR88 |2001| 1 |19-Mar-01 75 1.25 22-Jun-01 13.6
Chisago CR88 |2001| 1 |19-Mar-01 80 1.2 24-Jun-01 13.9
Chisago CR88 |2001| 1 |19-Mar-01 85 1.15 28-Jun-01 14.4
Chisago CR88 |2001| 1 |19-Mar-01 90 11 30-Jun-01 14.7
Chisago CR88 |2001| 1 |19-Mar-01 95 1.05 04-Jul-01 15.3
Chisago CR88 |2001| 1 |19-Mar-01 100 1 08-Jul-01 15.9
Chisago CR88 |2001| 2 |19-Mar-01 -90 2.9 19-Apr-01 4.4 peak
Chisago CR88 |2001| 2 |19-Mar-01 50 15 09-Jun-01 11.7
Chisago CR88 |2001| 2 |19-Mar-01 55 1.45 11-Jun-01 12.0
Chisago CR88 |2001| 2 |19-Mar-01 60 14 14-Jun-01 12.4
Chisago CR88 |2001| 2 |19-Mar-01 65 1.35 17-Jun-01 12.9
Chisago CR88 |2001| 2 |19-Mar-01 70 1.3 19-Jun-01 13.1
Chisago CR88 |2001| 2 |19-Mar-01 75 1.25 22-Jun-01 13.6
Chisago CR88 |2001| 2 |19-Mar-01 80 1.2 24-Jun-01 13.9
Chisago CR88 |2001| 2 |19-Mar-01 85 1.15 28-Jun-01 14.4
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NN:LLJJDDIEr e/c Date DEJV:,?(“S;) n Desc.
Chisago CR88 |2001| 2 |19-Mar-01 90 1.1 01-Jul-01 14.9
Chisago CR88 |2001| 2 |19-Mar-01 95 1.05 05-Jul-01 15.4
Chisago CR88 |2001| 2 |19-Mar-01 100 1 11-Jul-01 16.3
Chisago CR88 |2001| 3 |19-Mar-01| -280 4.8 16-May-01 8.3 peak
Chisago CR88 |2001| 3 |19-Mar-01 50 15 13-Jun-01 12.3
Chisago CR88 |2001| 3 |19-Mar-01 55 1.45 14-Jun-01 12.4
Chisago CR88 |2001| 3 |19-Mar-01 60 14 16-Jun-01 12.7
Chisago CR88 |2001| 3 |19-Mar-01 65 1.35 17-Jun-01 12.9
Chisago CR88 |2001| 3 |19-Mar-01 70 1.3 18-Jun-01 13.0
Chisago CR88 |2001| 3 |19-Mar-01 75 1.25 20-Jun-01 13.3
Chisago CR88 |2001| 3 |19-Mar-01 80 1.2 22-Jun-01 13.6
Chisago CR88 |2001| 3 |19-Mar-01 85 1.15 23-Jun-01 13.7
Chisago CR88 |2001| 3 |19-Mar-01 90 1.1 25-Jun-01 14.0
Chisago CR88 |2001| 3 |19-Mar-01 95 1.05 28-Jun-01 14.4
Chisago CR88 |2001| 3 |19-Mar-01 100 1 01-Jul-01 14.9
Clay CR113 |2002| 1 |27-Mar-02 80 1.2 10-May-02 6.3 peak
Clay CR113 |2002| 2 |27-Mar-02 80 1.2 10-May-02 6.3 peak
Clay CR113 |2002| 3 |27-Mar-02 40 1.6 10-May-02 6.3 peak
Clay CSAH 12 |2002| 1 |27-Mar-02| -110 3.1 18-Apr-02 3.1 peak
Clay CSAH 12 |2002| 1 |27-Mar-02 50 15 06-May-02 5.7
Clay CSAH 12 |2002| 1 |27-Mar-02 55 1.45 |06-May-02 5.7
Clay CSAH 12 |2002| 1 |27-Mar-02 60 14 06-May-02 5.7
Clay CSAH 12 |2002| 1 |27-Mar-02 65 1.35 |06-May-02 5.7
Clay CSAH 12 |2002| 1 |27-Mar-02 70 1.3 07-May-02 5.9
Clay CSAH 12 |2002| 1 |27-Mar-02 75 1.25 |07-May-02 5.9
Clay CSAH 12 |2002| 1 |27-Mar-02 80 1.2 07-May-02 5.9
Clay CSAH 12 |2002| 1 |27-Mar-02 85 115 |07-May-02 5.9
Clay CSAH 12 |2002| 1 |27-Mar-02 90 11 08-May-02 6.0
Clay CSAH 12 |2002| 1 |27-Mar-02 95 1.05 |09-May-02 6.1
Clay CSAH 12 |2002| 1 |27-Mar-02 100 1 10-May-02 6.3
Clay CSAH 12 |2002| 2 |27-Mar-02| -120 3.2 16-Apr-02 2.9 peak
Clay CSAH 12 | 2002 | 2 |27-Mar-02 50 15 05-May-02 5.6
Clay CSAH 12 | 2002 | 2 |27-Mar-02 55 1.45 |06-May-02 5.7
Clay CSAH 12 | 2002 | 2 |27-Mar-02 60 14 07-May-02 5.9
Clay CSAH 12 | 2002 | 2 |27-Mar-02 65 1.35 |07-May-02 5.9
Clay CSAH 12 | 2002 | 2 |27-Mar-02 70 1.3 07-May-02 5.9
Clay CSAH 12 | 2002 | 2 |27-Mar-02 75 125 |08-May-02 6.0
Clay CSAH 12 | 2002 | 2 |27-Mar-02 80 1.2 09-May-02 6.1
Clay CSAH 12 | 2002 | 2 |27-Mar-02 85 1.15 10-May-02 6.3
Clay CSAH 12 | 2002 | 2 |27-Mar-02 90 11 10-May-02 6.3
Clay CSAH 12 | 2002 | 2 |27-Mar-02 95 1.05 11-May-02 6.4
Clay CSAH 12 | 2002 | 2 |27-Mar-02 100 1 12-May-02 6.6
Clay CSAH 12 | 2002 | 3 |27-Mar-02 -23 2.23 17-Apr-02 3.0 peak
Clay CSAH 12 | 2002 | 3 |27-Mar-02 50 15 10-May-02 6.3
Clay CSAH 12 | 2002 | 3 |27-Mar-02 55 1.45 10-May-02 6.3
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQSDDSL Date DEJVI;IT(I.IS? n Desc.

Clay CSAH 12 | 2002 | 3 |27-Mar-02 60 14 10-May-02 6.3

Clay CSAH 12 | 2002 | 3 |27-Mar-02 65 1.35 10-May-02 6.3

Clay CSAH 12 | 2002 | 3 |27-Mar-02 70 1.3 11-May-02 6.4

Clay CSAH 12 | 2002 | 3 |27-Mar-02 75 1.25 11-May-02 6.4

Clay CSAH 12 | 2002 | 3 |27-Mar-02 80 1.2 11-May-02 6.4

Clay CSAH 12 | 2002 | 3 |27-Mar-02 85 1.15 11-May-02 6.4

Clay CSAH 12 | 2002 | 3 |27-Mar-02 90 1.1 11-May-02 6.4

Clay CSAH 12 | 2002 | 3 |27-Mar-02 95 1.05 11-May-02 6.4

Clay CSAH 12 | 2002 | 3 |27-Mar-02 100 1 12-May-02 6.6
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 50 15 02-May-02 3.7 peak
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 55 145 |04-May-02 4.0
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 60 14 05-May-02 4.1
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 65 1.35 |08-May-02 4.6
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 70 1.3 10-May-02 4.9
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 75 1.25 13-May-02 5.3
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 80 1.2 16-May-02 5.7
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 85 1.15 19-May-02 6.1
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 90 1.1 22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 95 1.05 |25-May-02 7.0
Clearwater |CSAH 31A| 2002 | 1 |06-Apr-02 100 1 31-May-02 7.9
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 58 1.42 24-Apr-02 2.6 peak
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 60 14 26-Apr-02 2.9
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 65 1.35 |02-May-02 3.7
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 70 1.3 08-May-02 4.6
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 75 1.25 14-May-02 5.4
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 80 1.2 19-May-02 6.1
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 85 115 |24-May-02 6.9
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 90 11 28-May-02 7.4
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 95 1.05 04-Jun-02 8.4
Clearwater |CSAH 31A| 2002 | 2 |06-Apr-02 100 1 06-Jun-02 8.7
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02| -476 6.76 |08-May-02 4.6 peak
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 50 15 22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 55 145 |22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 60 14 22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 65 135 |22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 70 1.3 22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 75 125 |22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 80 1.2 22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 85 115 |22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 90 11 22-May-02 6.6
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 95 1.05 |23-May-02 6.7
Clearwater |CSAH 31A| 2002 | 3 |06-Apr-02 100 1 23-May-02 6.7
Clearwater |CSAH 31B|2002| 1 |06-Apr-02| -1149 13.49 |17-Apr-02 1.6 peak
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 50 15 22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 55 145 |22-May-02 6.6
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQSDDSL Date DEJVI;IT(I.IS? n Desc.
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 60 14 22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 65 135 |22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 70 1.3 22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 75 125 |22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 80 1.2 22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 85 115 |22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 90 1.1 23-May-02 6.7
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 95 1.05 |23-May-02 6.7
Clearwater |CSAH 31B| 2002 | 1 |06-Apr-02 100 1 23-May-02 6.7
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02| -485 6.85 17-Apr-02 1.6 peak
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 50 15 19-May-02 6.1
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 55 1.45 19-May-02 6.1
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 60 14 19-May-02 6.1
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 65 1.35 19-May-02 6.1
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 70 1.3 20-May-02 6.3
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 75 125 |20-May-02 6.3
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 80 1.2 21-May-02 6.4
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 85 115 |21-May-02 6.4
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 90 1.1 22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 95 1.05 |22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 2 |06-Apr-02 100 1 22-May-02 6.6
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02| -446 6.46 17-Apr-02 1.6 peak
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 50 15 13-May-02 5.3
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 55 1.45 13-May-02 5.3
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 60 14 13-May-02 5.3
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 65 1.35 14-May-02 5.4
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 70 1.3 14-May-02 5.4
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 75 1.25 15-May-02 5.6
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 80 1.2 16-May-02 5.7
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 85 1.15 16-May-02 5.7
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 90 1.1 17-May-02 5.9
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 95 1.05 18-May-02 6.0
Clearwater |CSAH 31B| 2002 | 3 |06-Apr-02 100 1 18-May-02 6.0
Crow Wing| CR130 |2002| 1 |31-Mar-02 35 1.65 25-Apr-02 3.6 peak
Crow Wing| CR130 |2002| 2 |31-Mar-02 -98 298 |09-May-02 5.6 peak
Crow Wing| CR130 |2002| 3 |31-Mar-02| -132 3.32 18-Apr-02 2.6 peak
Crow Wing| CR130 |2002| 3 |31-Mar-02 50 15 31-May-02 8.7
Crow Wing| CR130 |2002| 3 |31-Mar-02 55 1.45 01-Jun-02 8.9
Crow Wing| CR130 |2002| 3 |31-Mar-02 60 14 02-Jun-02 9.0
Crow Wing| CR130 |2002| 3 |31-Mar-02 65 1.35 04-Jun-02 9.3
Crow Wing| CR130 |2002| 3 |31-Mar-02 70 1.3 05-Jun-02 9.4
Crow Wing| CR130 |2002| 3 |31-Mar-02 75 1.25 07-Jun-02 9.7
Crow Wing| CR130 |2002| 3 |31-Mar-02 80 1.2 08-Jun-02 9.9
Crow Wing| CR130 |2002| 3 |31-Mar-02 85 1.15 10-Jun-02 10.1
Crow Wing| CR130 |2002| 3 |31-Mar-02 90 11 11-Jun-02 10.3
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Crow Wing| CR130 |2002| 3 |31-Mar-02 95 1.05 12-Jun-02 10.4
Crow Wing| CR130 |2002| 3 |31-Mar-02 100 1 14-Jun-02 10.7
Crow Wing| CR139 |2002| 1 |31-Mar-02 -5 2.05 11-Apr-02 1.6 peak
Crow Wing| CR139 |2002| 1 |31-Mar-02 50 15 24-Apr-02 34
Crow Wing| CR139 |2002| 1 |31-Mar-02 55 1.45 25-Apr-02 3.6
Crow Wing| CR139 |2002| 1 |31-Mar-02 60 14 26-Apr-02 3.7
Crow Wing| CR139 |2002| 1 |31-Mar-02 65 1.35 26-Apr-02 3.7
Crow Wing| CR139 |2002| 1 |31-Mar-02 70 1.3 28-Apr-02 4.0
Crow Wing| CR139 |2002| 1 |31-Mar-02 75 1.25 29-Apr-02 4.1
Crow Wing| CR139 |2002| 1 |31-Mar-02 80 1.2 30-Apr-02 4.3
Crow Wing| CR139 |2002| 1 |31-Mar-02 85 115 |01-May-02 4.4
Crow Wing| CR139 |2002| 1 |31-Mar-02 90 11 02-May-02 4.6
Crow Wing| CR139 |2002| 1 |31-Mar-02 95 1.05 |04-May-02 4.9
Crow Wing| CR139 |2002| 1 |31-Mar-02 100 1 06-May-02 5.1
Crow Wing| CR139 |2002| 2 |31-Mar-02| -310 5.1 18-Apr-02 2.6 peak
Crow Wing| CR139 |2002| 2 |31-Mar-02 50 15 28-Apr-02 4.0
Crow Wing| CR139 |2002| 2 |31-Mar-02 55 1.45 28-Apr-02 4.0
Crow Wing| CR139 |2002| 2 |31-Mar-02 60 14 29-Apr-02 4.1
Crow Wing| CR139 |2002| 2 |31-Mar-02 65 1.35 30-Apr-02 4.3
Crow Wing| CR139 |2002| 2 |31-Mar-02 70 1.3 30-Apr-02 4.3
Crow Wing| CR139 |2002| 2 |31-Mar-02 75 1.25 |01-May-02 4.4
Crow Wing| CR139 |2002| 2 |31-Mar-02 80 1.2 01-May-02 4.4
Crow Wing| CR139 |2002| 2 |31-Mar-02 85 115 |01-May-02 4.4
Crow Wing| CR139 |2002| 2 |31-Mar-02 90 11 01-May-02 4.4
Crow Wing| CR139 |2002| 2 |31-Mar-02 95 1.05 |02-May-02 4.6
Crow Wing| CR139 |2002| 2 |31-Mar-02 100 1 03-May-02 4.7
Crow Wing| CR139 |2002| 3 |31-Mar-02| -391 5.91 18-Apr-02 2.6 peak
Crow Wing| CR139 |2002| 3 |31-Mar-02 50 15 25-Apr-02 3.6
Crow Wing| CR139 |2002| 3 |31-Mar-02 55 1.45 25-Apr-02 3.6
Crow Wing| CR139 |2002| 3 |31-Mar-02 60 14 25-Apr-02 3.6
Crow Wing| CR139 |2002| 3 |31-Mar-02 65 1.35 26-Apr-02 3.7
Crow Wing| CR139 |2002| 3 |31-Mar-02 70 1.3 26-Apr-02 3.7
Crow Wing| CR139 |2002| 3 |31-Mar-02 75 1.25 26-Apr-02 3.7
Crow Wing| CR139 |2002| 3 |31-Mar-02 80 1.2 26-Apr-02 3.7
Crow Wing| CR139 |2002| 3 |31-Mar-02 85 1.15 28-Apr-02 4.0
Crow Wing| CR139 |2002| 3 |31-Mar-02 90 11 03-May-02 4.7
Crow Wing| CR139 |2002| 3 |31-Mar-02 95 1.05 |08-May-02 5.4
Crow Wing| CR139 |2002| 3 |31-Mar-02 100 1 12-May-02 6.0
Douglas CR73 |2000| 1 |25-Feb-00 28 1.72 28-Feb-00 0.4 peak
Douglas CR73 |2000| 1 |25-Feb-00 50 15 03-Mar-00 1.0
Douglas CR73 |2000| 1 |25-Feb-00 55 1.45 03-Mar-00 1.0
Douglas CR73 |2000| 1 |25-Feb-00 60 14 04-Mar-00 11
Douglas CR73 |2000| 1 |25-Feb-00 65 1.35 05-Mar-00 1.3
Douglas CR73 |2000| 1 |25-Feb-00 70 1.3 06-Mar-00 14
Douglas CR73 |2000| 1 |25-Feb-00 75 1.25 06-Mar-00 14
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJ g Er e/c Date DEJV:,?(“S;) n Desc.
Douglas CR73 |2000| 1 |25-Feb-00 80 1.2 06-Mar-00 14
Douglas CR73 |2000| 1 |25-Feb-00 85 1.15 07-Mar-00 1.6
Douglas CR73 |2000| 1 |25-Feb-00 90 1.1 07-Mar-00 1.6
Douglas CR73 |2000| 1 |25-Feb-00 95 1.05 08-Mar-00 1.7
Douglas CR73 |2000| 1 |25-Feb-00 100 1 09-Mar-00 1.9
Douglas CR73 |2000| 3 |25-Feb-00 25 1.75 06-Mar-00 14 peak
Douglas CR73 |2000| 3 |25-Feb-00 50 15 16-Apr-00 7.3
Douglas CR73 |2000| 3 |25-Feb-00 55 1.45 20-Apr-00 7.9
Douglas CR73 |2000| 3 |25-Feb-00 60 14 24-Apr-00 8.4
Douglas CR73 |2000| 3 |25-Feb-00 65 1.35 28-Apr-00 9.0
Douglas CR73 |2000| 3 |25-Feb-00 70 1.3 01-May-00 9.4
Douglas CR73 |2000| 3 |25-Feb-00 75 125 |04-May-00 9.9
Douglas CR73 |2000| 3 |25-Feb-00 80 1.2 07-May-00 10.3
Douglas CR73 |2000| 3 |25-Feb-00 85 1.15 10-May-00 10.7
Douglas CR73 |2000| 3 |25-Feb-00 90 1.1 12-May-00 11.0
Douglas CR73 |2000| 3 |25-Feb-00 95 1.05 14-May-00 11.3
Douglas CR73 |2000| 3 |25-Feb-00 100 1 16-May-00 11.6
Douglas CR73 |2000| 5 |25-Feb-00 -58 2.58 17-Apr-00 7.4 peak
Douglas CR73 |2000| 5 |25-Feb-00 50 15 27-Apr-00 8.9
Douglas CR73 |2000| 5 |25-Feb-00 55 1.45 28-Apr-00 9.0
Douglas CR73 |2000| 5 |25-Feb-00 60 14 29-Apr-00 9.1
Douglas CR73 |2000| 5 |25-Feb-00 65 1.35 30-Apr-00 9.3
Douglas CR73 |2000| 5 |25-Feb-00 70 1.3 01-May-00 9.4
Douglas CR73 |2000| 5 |25-Feb-00 75 125 |02-May-00 9.6
Douglas CR73 |2000| 5 |25-Feb-00 80 1.2 04-May-00 9.9
Douglas CR73 |2000| 5 |25-Feb-00 85 115 |05-May-00 10.0
Douglas CR73 |2000| 5 |25-Feb-00 90 1.1 07-May-00 10.3
Douglas CR73 |2000| 5 |25-Feb-00 95 1.05 |09-May-00 10.6
Douglas CR73 |2000| 5 |25-Feb-00 100 1 11-May-00 10.9
Douglas CR73 |2001| 1 |29-Mar-01| -232 4.32 01-May-01 4.7 peak
Douglas CR73 |2001| 1 |29-Mar-01 50 15 12-May-01 6.3
Douglas CR73 |2001| 1 |29-Mar-01 55 1.45 12-May-01 6.3
Douglas CR73 |2001| 1 |29-Mar-01 60 14 12-May-01 6.3
Douglas CR73 |2001| 1 |29-Mar-01 65 1.35 12-May-01 6.3
Douglas CR73 |2001| 1 |29-Mar-01 70 1.3 12-May-01 6.3
Douglas CR73 |2001| 1 |29-Mar-01 75 1.25 13-May-01 6.4
Douglas CR73 |2001| 1 |29-Mar-01 80 1.2 13-May-01 6.4
Douglas CR73 |2001| 1 |29-Mar-01 85 1.15 13-May-01 6.4
Douglas CR73 |2001| 1 |29-Mar-01 90 11 13-May-01 6.4
Douglas CR73 |2001| 1 |29-Mar-01 95 1.05 13-May-01 6.4
Douglas CR73 |2001| 1 |29-Mar-01 100 1 14-May-01 6.6
Douglas CR73 |2001| 2 |29-Mar-01 -40 24 24-Apr-01 3.7 peak
Douglas CR73 |2001| 2 |29-Mar-01 50 15 10-May-01 6.0
Douglas CR73 |2001| 2 |29-Mar-01 55 1.45 11-May-01 6.1
Douglas CR73 |2001| 2 |29-Mar-01 60 14 12-May-01 6.3
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Douglas CR73 |2001| 2 |29-Mar-01 65 1.35 13-May-01 6.4
Douglas CR73 |2001| 2 |29-Mar-01 70 1.3 16-May-01 6.9
Douglas CR73 |2001| 2 |29-Mar-01 75 1.25 17-May-01 7.0
Douglas CR73 |2001| 2 |29-Mar-01 80 1.2 19-May-01 7.3
Douglas CR73 |2001| 2 |29-Mar-01 85 115 |20-May-01 7.4
Douglas CR73 |2001| 2 |29-Mar-01 90 1.1 23-May-01 7.9
Douglas CR73 |2001| 2 |29-Mar-01 95 1.05 |25-May-01 8.1
Douglas CR73 |2001| 2 |29-Mar-01 100 1 29-May-01 8.7
Douglas CR73 |2001| 3 |29-Mar-01 3 1.97 17-Apr-01 2.7 peak
Douglas CR73 |2001| 3 |29-Mar-01 50 15 30-Apr-01 4.6
Douglas CR73 |2001| 3 |29-Mar-01 55 145 |02-May-01 4.9
Douglas CR73 |2001| 3 |29-Mar-01 60 14 05-May-01 5.3
Douglas CR73 |2001| 3 |29-Mar-01 65 1.35 |06-May-01 5.4
Douglas CR73 |2001| 3 |29-Mar-01 70 1.3 08-May-01 5.7
Douglas CR73 |2001| 3 |29-Mar-01 75 1.25 11-May-01 6.1
Douglas CR73 |2001| 3 |29-Mar-01 80 1.2 13-May-01 6.4
Douglas CR73 |2001| 3 |29-Mar-01 85 1.15 17-May-01 7.0
Douglas CR73 |2001| 3 |29-Mar-01 90 1.1 19-May-01 7.3
Douglas CR73 |2001| 3 |29-Mar-01 95 1.05 |23-May-01 7.9
Douglas CR73 |2001| 3 |29-Mar-01 100 1 29-May-01 8.7
Douglas CR74 |2000| 1 |25-Feb-00 -45 2.45 10-Apr-00 6.4 peak
Douglas CR74 |2000| 1 |25-Feb-00 50 15 25-Apr-00 8.6
Douglas CR74 |2000| 1 |25-Feb-00 55 1.45 26-Apr-00 8.7
Douglas CR74 |2000| 1 |25-Feb-00 60 14 28-Apr-00 9.0
Douglas CR74 |2000| 1 |25-Feb-00 65 1.35 29-Apr-00 9.1
Douglas CR74 |2000| 1 |25-Feb-00 70 1.3 30-Apr-00 9.3
Douglas CR74 |2000| 1 |25-Feb-00 75 125 |02-May-00 9.6
Douglas CR74 |2000| 1 |25-Feb-00 80 1.2 04-May-00 9.9
Douglas CR74 |2000| 1 |25-Feb-00 85 115 |05-May-00 10.0
Douglas CR74 |2000| 1 |25-Feb-00 90 1.1 07-May-00 10.3
Douglas CR74 |2000| 1 |25-Feb-00 95 1.05 10-May-00 10.7
Douglas CR74 |2000| 1 |25-Feb-00 100 1 12-May-00 11.0
Douglas CR74 |2000| 3 |25-Feb-00| -1076 12.76 | 24-Apr-00 8.4 peak
Douglas CR74 |2000| 3 |25-Feb-00 50 15 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 55 1.45 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 60 14 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 65 1.35 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 70 1.3 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 75 1.25 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 80 1.2 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 85 1.15 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 90 11 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 95 1.05 17-May-00 11.7
Douglas CR74 |2000| 3 |25-Feb-00 100 1 17-May-00 11.7
Douglas CR74 |2000| 5 |25-Feb-00 64 1.36 |01-May-00 9.4 peak
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Douglas CR74 |2000| 5 |25-Feb-00 65 1.35 |02-May-00 9.6
Douglas CR74 |2000| 5 |25-Feb-00 70 1.3 04-May-00 9.9
Douglas CR74 |2000| 5 |25-Feb-00 75 125 |05-May-00 10.0
Douglas CR74 |2000| 5 |25-Feb-00 80 1.2 06-May-00 10.1
Douglas CR74 |2000| 5 |25-Feb-00 85 115 |08-May-00 10.4
Douglas CR74 |2000| 5 |25-Feb-00 90 1.1 11-May-00 10.9
Douglas CR74 |2000| 5 |25-Feb-00 95 1.05 13-May-00 11.1
Douglas CR74 |2000| 5 |25-Feb-00 100 1 18-May-00 11.9
Douglas CR74 |2001| 1 |29-Mar-01 -48 248 |01-May-01 4.7 peak
Douglas CR74 |2001| 1 |29-Mar-01 50 15 13-May-01 6.4
Douglas CR74 |2001| 1 |29-Mar-01 55 1.45 15-May-01 6.7
Douglas CR74 |2001| 1 |29-Mar-01 60 14 17-May-01 7.0
Douglas CR74 |2001| 1 |29-Mar-01 65 1.35 18-May-01 7.1
Douglas CR74 |2001| 1 |29-Mar-01 70 1.3 19-May-01 7.3
Douglas CR74 |2001| 1 |29-Mar-01 75 125 |20-May-01 7.4
Douglas CR74 |2001| 1 |29-Mar-01 80 1.2 22-May-01 7.7
Douglas CR74 |2001| 1 |29-Mar-01 85 115 |24-May-01 8.0
Douglas CR74 |2001| 1 |29-Mar-01 90 1.1 25-May-01 8.1
Douglas CR74 |2001| 1 |29-Mar-01 95 1.05 |27-May-01 8.4
Douglas CR74 |2001| 1 |29-Mar-01 100 1 30-May-01 8.9
Douglas CR74 |2001| 2 |29-Mar-01 -37 2.37 24-Apr-01 3.7 peak
Douglas CR74 |2001| 2 |29-Mar-01 50 15 30-May-01 8.9
Douglas CR74 |2001| 2 |29-Mar-01 55 1.45 02-Jun-01 9.3
Douglas CR74 |2001| 2 |29-Mar-01 60 14 05-Jun-01 9.7
Douglas CR74 |2001| 2 |29-Mar-01 65 1.35 09-Jun-01 10.3
Douglas CR74 |2001| 2 |29-Mar-01 70 1.3 12-Jun-01 10.7
Douglas CR74 |2001| 2 |29-Mar-01 75 1.25 16-Jun-01 11.3
Douglas CR74 |2001| 2 |29-Mar-01 80 1.2 19-Jun-01 11.7
Douglas CR74 |2001| 2 |29-Mar-01 85 1.15 23-Jun-01 12.3
Douglas CR74 |2001| 2 |29-Mar-01 90 1.1 26-Jun-01 12.7
Douglas CR74 |2001| 2 |29-Mar-01 95 1.05 30-Jun-01 13.3
Douglas CR74 |2001| 2 |29-Mar-01 100 1 05-Jul-01 14.0
Douglas CR74 |2001| 3 |29-Mar-01 24 1.76 24-Apr-01 3.7 peak
Douglas CR74 |2001| 3 |29-Mar-01 50 15 03-May-01 5.0
Douglas CR74 |2001| 3 |29-Mar-01 55 145 |05-May-01 5.3
Douglas CR74 |2001| 3 |29-Mar-01 60 14 07-May-01 5.6
Douglas CR74 |2001| 3 |29-Mar-01 65 1.35 10-May-01 6.0
Douglas CR74 |2001| 3 |29-Mar-01 70 1.3 12-May-01 6.3
Douglas CR74 |2001| 3 |29-Mar-01 75 1.25 14-May-01 6.6
Douglas CR74 |2001| 3 |29-Mar-01 80 1.2 18-May-01 7.1
Douglas CR74 |2001| 3 |29-Mar-01 85 115 |20-May-01 7.4
Douglas CR74 |2001| 3 |29-Mar-01 90 11 24-May-01 8.0
Douglas CR74 |2001| 3 |29-Mar-01 95 1.05 |26-May-01 8.3
Douglas CR74 |2001| 3 |29-Mar-01 100 1 31-May-01 9.0
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00| -674 8.74 13-Apr-00 7.0 peak
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NN:LLJJDDIEr e/c Date DEJV:,?(“S;) n Desc.
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 50 15 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 55 1.45 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 60 14 14-May-00 11.4
Fillmore | CSAH 21 | 2000| 1 |24-Feb-00 65 1.35 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 70 1.3 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 75 1.25 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 80 1.2 14-May-00 11.4
Fillmore | CSAH 21 | 2000| 1 |24-Feb-00 85 1.15 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 90 1.1 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 95 1.05 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 1 |24-Feb-00 100 1 14-May-00 11.4
Fillmore | CSAH 21 |{2000| 3 |24-Feb-00| -1016 12.16 |07-Mar-00 1.7 peak
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 50 15 11-May-00 11.0
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 55 1.45 11-May-00 11.0
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 60 14 11-May-00 11.0
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 65 1.35 11-May-00 11.0
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 70 1.3 11-May-00 11.0
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 75 1.25 12-May-00 11.1
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 80 1.2 12-May-00 11.1
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 85 1.15 12-May-00 111
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 90 1.1 12-May-00 11.1
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 95 1.05 12-May-00 11.1
Fillmore | CSAH 21 | 2000| 3 |24-Feb-00 100 1 13-May-00 11.3
Fillmore | CSAH21 {2001| 1 |16-Mar-01| -743 9.43 24-Apr-01 5.6 peak
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 50 15 01-Jul-01 15.3
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 55 1.45 03-Jul-01 15.6
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 60 14 04-Jul-01 15.7
Fillmore | CSAH 21 {2001| 1 |16-Mar-01 65 1.35 04-Jul-01 15.7
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 70 1.3 05-Jul-01 15.9
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 75 1.25 05-Jul-01 15.9
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 80 1.2 05-Jul-01 15.9
Fillmore | CSAH 21 {2001| 1 |16-Mar-01 85 1.15 06-Jul-01 16.0
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 90 11 07-Jul-01 16.1
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 95 1.05 08-Jul-01 16.3
Fillmore | CSAH 21 |2001| 1 |16-Mar-01 100 1 09-Jul-01 16.4
Fillmore | CSAH 21 |{2001| 2 |16-Mar-01| -844 10.44 | 24-Apr-01 5.6 peak
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 50 15 12-Jun-01 12.6
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 55 1.45 13-Jun-01 12.7
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 60 14 13-Jun-01 12.7
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 65 1.35 14-Jun-01 12.9
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 70 1.3 15-Jun-01 13.0
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 75 1.25 16-Jun-01 13.1
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 80 1.2 16-Jun-01 13.1
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 85 1.15 17-Jun-01 13.3
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 90 11 17-Jun-01 13.3
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 95 1.05 17-Jun-01 13.3
Fillmore | CSAH 21 |2001| 2 |16-Mar-01 100 1 17-Jun-01 13.3
Fillmore | CSAH 21 |2001| 3 |16-Mar-01| -1123 13.23 | 24-Apr-01 5.6 peak
Fillmore | CSAH 21 |{2001| 3 |16-Mar-01 50 15 05-Jun-01 11.6
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 55 1.45 05-Jun-01 11.6
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 60 14 05-Jun-01 11.6
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 65 1.35 05-Jun-01 11.6
Fillmore | CSAH 21 |{2001| 3 |16-Mar-01 70 1.3 05-Jun-01 11.6
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 75 1.25 05-Jun-01 11.6
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 80 1.2 05-Jun-01 11.6
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 85 1.15 06-Jun-01 11.7
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 90 11 06-Jun-01 11.7
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 95 1.05 06-Jun-01 11.7
Fillmore | CSAH 21 |2001| 3 |16-Mar-01 100 1 06-Jun-01 11.7
Lincoln CR121 |2000| 1 |23-Feb-00 -5 2.05 20-Mar-00 3.7 peak
Lincoln CR121 |2000| 1 |23-Feb-00 50 15 20-Apr-00 8.1
Lincoln CR121 |2000| 1 |23-Feb-00 55 1.45 23-Apr-00 8.6
Lincoln CR121 |2000| 1 |23-Feb-00 60 14 26-Apr-00 9.0
Lincoln CR121 |2000| 1 |23-Feb-00 65 1.35 30-Apr-00 9.6
Lincoln CR121 |2000| 1 |23-Feb-00 70 1.3 04-May-00 10.1
Lincoln CR121 |2000| 1 |23-Feb-00 75 125 |08-May-00 10.7
Lincoln CR121 |2000| 1 |23-Feb-00 80 1.2 11-May-00 11.1
Lincoln CR121 |2000| 1 |23-Feb-00 85 1.15 16-May-00 11.9
Lincoln CR121 |2000| 1 |23-Feb-00 90 11 20-May-00 124
Lincoln CR121 |2000| 1 |23-Feb-00 95 1.05 |26-May-00 13.3
Lincoln CR121 |2000| 1 |23-Feb-00 100 1 02-Jun-00 14.3
Lincoln CR121 |2000| 3 |23-Feb-00 79 1.21 20-Mar-00 3.7 peak
Lincoln CR121 |2000| 3 |23-Feb-00 80 1.2 23-Mar-00 4.1
Lincoln CR121 |2000| 3 |23-Feb-00 85 1.15 03-Apr-00 5.7
Lincoln CR121 |2000| 3 |23-Feb-00 90 1.1 10-Apr-00 6.7
Lincoln CR121 |2000| 3 |23-Feb-00 95 1.05 16-Apr-00 7.6
Lincoln CR121 |2000| 3 |23-Feb-00 100 1 18-Apr-00 7.9
Lincoln CR121 |2000| 5 |23-Feb-00 55 1.45 14-Mar-00 2.9 peak
Lincoln CR121 |2000| 5 |23-Feb-00 60 14 17-Mar-00 3.3
Lincoln CR121 |2000| 5 |23-Feb-00 65 1.35 19-Mar-00 3.6
Lincoln CR121 |2000| 5 |23-Feb-00 70 1.3 22-Mar-00 4.0
Lincoln CR121 |2000| 5 |23-Feb-00 75 1.25 25-Mar-00 4.4
Lincoln CR121 |2000| 5 |23-Feb-00 80 1.2 29-Mar-00 5.0
Lincoln CR121 |2000| 5 |23-Feb-00 85 1.15 01-Apr-00 5.4
Lincoln CR121 |2000| 5 |23-Feb-00 90 11 05-Apr-00 6.0
Lincoln CR121 |2000| 5 |23-Feb-00 95 1.05 10-Apr-00 6.7
Lincoln CR121 |2000| 5 |23-Feb-00 100 1 13-Apr-00 7.1
Lincoln CR121 |2001| 1 |19-Mar-01 23 1.77 24-Apr-01 5.1 peak
Lincoln CR121 |2001| 1 |19-Mar-01 50 15 30-Apr-01 6.0
Lincoln CR121 |2001| 1 |19-Mar-01 55 145 |02-May-01 6.3
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Lincoln CR121 |2001| 1 |19-Mar-01 60 14 03-May-01 6.4
Lincoln CR121 |2001| 1 |19-Mar-01 65 1.35 |05-May-01 6.7
Lincoln CR121 |2001| 1 |19-Mar-01 70 1.3 07-May-01 7.0
Lincoln CR121 |2001| 1 |19-Mar-01 75 125 |09-May-01 7.3
Lincoln CR121 |2001| 1 |19-Mar-01 80 1.2 12-May-01 7.7
Lincoln CR121 |2001| 1 |19-Mar-01 85 1.15 13-May-01 7.9
Lincoln CR121 |2001| 1 |19-Mar-01 90 1.1 16-May-01 8.3
Lincoln CR121 |2001| 1 |19-Mar-01 95 1.05 19-May-01 8.7
Lincoln CR121 |2001| 1 |19-Mar-01 100 1 23-May-01 9.3
Lincoln CR121 |2001| 2 |19-Mar-01 59 141 24-Apr-01 5.1 peak
Lincoln CR121 |2001| 2 |19-Mar-01 60 14 24-Apr-01 5.1
Lincoln CR121 |2001| 2 |19-Mar-01 65 1.35 25-Apr-01 5.3
Lincoln CR121 |2001| 2 |19-Mar-01 70 1.3 28-Apr-01 5.7
Lincoln CR121 |2001| 2 |19-Mar-01 75 1.25 30-Apr-01 6.0
Lincoln CR121 |2001| 2 |19-Mar-01 80 1.2 01-May-01 6.1
Lincoln CR121 |2001| 2 |19-Mar-01 85 115 |03-May-01 6.4
Lincoln CR121 |2001| 2 |19-Mar-01 90 1.1 06-May-01 6.9
Lincoln CR121 |2001| 2 |19-Mar-01 95 1.05 |08-May-01 7.1
Lincoln CR121 |2001| 2 |19-Mar-01 100 1 11-May-01 7.6
Lincoln CR121 |2001| 3 |19-Mar-01 60 14 24-Apr-01 5.1 peak
Lincoln CR121 |2001| 3 |19-Mar-01 65 1.35 29-Apr-01 5.9
Lincoln CR121 |2001| 3 |19-Mar-01 70 1.3 05-May-01 6.7
Lincoln CR121 |2001| 3 |19-Mar-01 75 1.25 12-May-01 7.7
Lincoln CR121 |2001| 3 |19-Mar-01 80 1.2 19-May-01 8.7
Lincoln CR121 |2001| 3 |19-Mar-01 85 115 |27-May-01 9.9
Lincoln CR121 |2001| 3 |19-Mar-01 90 1.1 05-Jun-01 11.1
Lincoln CR121 |2001| 3 |19-Mar-01 95 1.05 14-Jun-01 12.4
Lincoln CR121 |2001| 3 |19-Mar-01 100 1 26-Jun-01 14.1
Lincoln CR121 |2001| 4 |19-Mar-01 75 125 |07-May-01 7.0 peak
Lincoln CR121 |2001| 4 |19-Mar-01 80 1.2 12-May-01 7.7
Lincoln CR121 |2001| 4 |19-Mar-01 85 115 |21-May-01 9.0
Lincoln CR121 |2001| 4 |19-Mar-01 90 11 30-May-01 10.3
Lincoln CR121 |2001| 4 |19-Mar-01 95 1.05 09-Jun-01 11.7
Lincoln CR121 |2001| 4 |19-Mar-01 100 1 21-Jun-01 134
Lincoln CR121 |2001| 5 |19-Mar-01 65 1.35 24-Apr-01 5.1 peak
Lincoln CR121 |2001| 5 |19-Mar-01 70 1.3 25-Apr-01 5.3
Lincoln CR121 |2001| 5 |19-Mar-01 75 1.25 26-Apr-01 5.4
Lincoln CR121 |2001| 5 |19-Mar-01 80 1.2 27-Apr-01 5.6
Lincoln CR121 |2001| 5 |19-Mar-01 85 1.15 27-Apr-01 5.6
Lincoln CR121 |2001| 5 |19-Mar-01 90 11 28-Apr-01 5.7
Lincoln CR121 |2001| 5 |19-Mar-01 95 1.05 29-Apr-01 5.9
Lincoln CR121 |2001| 5 |19-Mar-01 100 1 28-Apr-01 5.7
Lincoln | CSAH 18 [2000| 1 |23-Feb-00 70 1.3 14-Mar-00 2.9 peak
Lincoln | CSAH 18 [2000| 1 |23-Feb-00 75 1.25 19-Mar-00 3.6
Lincoln | CSAH 18 [2000| 1 |23-Feb-00 80 1.2 25-Mar-00 4.4
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NN:LLJJDDIS e/c Date DEJVI;IT(I.IS? n Desc.

Lincoln | CSAH 18 [2000| 1 |23-Feb-00 85 1.15 30-Mar-00 5.1

Lincoln | CSAH 18 [2000| 1 |23-Feb-00 90 1.1 05-Apr-00 6.0

Lincoln | CSAH 18 [2000| 1 |23-Feb-00 95 1.05 11-Apr-00 6.9

Lincoln | CSAH 18 [2000| 1 |23-Feb-00 100 1 17-Apr-00 7.7

Lincoln | CSAH 18 [2000| 3 |23-Feb-00 75 1.25 14-Mar-00 2.9 peak

Lincoln | CSAH 18 [2000| 3 |23-Feb-00 80 1.2 18-Mar-00 34

Lincoln | CSAH 18 [2000| 3 |23-Feb-00 85 1.15 23-Mar-00 4.1

Lincoln | CSAH 18 [2000| 3 |23-Feb-00 90 11 27-Mar-00 4.7

Lincoln | CSAH 18 [2000| 3 |23-Feb-00 95 1.05 01-Apr-00 5.4

Lincoln | CSAH 18 [2000| 3 |23-Feb-00 100 1 08-Apr-00 6.4

Lincoln | CSAH 18 [2000| 5 |23-Feb-00 100 1 11-May-00 11.1 peak

Lincoln | CSAH 18 [2001| 1 (18-Mar-01 100 1 27-Apr-01 5.7 peak

Lincoln | CSAH 18 [2001| 3 [18-Mar-01 100 1 05-May-01 6.9 peak

Lincoln | CSAH 18 [2001| 4 [18-Mar-01 100 1 18-May-01 8.7 peak

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 50 15 24-Apr-01 5.3 peak

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 55 1.45 24-Apr-01 5.3

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 60 14 25-Apr-01 5.4

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 65 1.35 25-Apr-01 5.4

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 70 1.3 26-Apr-01 5.6

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 75 1.25 27-Apr-01 5.7

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 80 1.2 29-Apr-01 6.0

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 85 1.15 30-Apr-01 6.1

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 90 1.1 01-May-01 6.3

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 95 1.05 |03-May-01 6.6

Lincoln | CSAH 18 [2001| 5 [18-Mar-01 100 1 07-May-01 7.1
Mahnomen| CSAH 14 | 2000| 1 |24-Feb-00 75 1.25 26-Apr-00 8.9 peak
Mahnomen| CSAH 14 | 2000| 1 |24-Feb-00 80 1.2 01-May-00 9.6
Mahnomen| CSAH 14 | 2000| 1 |24-Feb-00 85 115 |05-May-00 10.1
Mahnomen| CSAH 14 | 2000| 1 |24-Feb-00 90 1.1 11-May-00 11.0
Mahnomen| CSAH 14 | 2000| 1 |24-Feb-00 95 1.05 16-May-00 11.7
Mahnomen| CSAH 14 | 2000| 1 |24-Feb-00 100 1 23-May-00 12.7
Mahnomen| CSAH 14 | 2000 | 2 |24-Feb-00 85 1.15 26-Apr-00 8.9 peak
Mahnomen| CSAH 14 | 2000| 2 |24-Feb-00 90 11 30-Apr-00 9.4
Mahnomen| CSAH 14 | 2000| 2 |24-Feb-00 95 1.05 |02-May-00 9.7
Mahnomen| CSAH 14 | 2000| 3 |24-Feb-00 90 11 26-Apr-00 8.9 peak
Mahnomen| CSAH 14 | 2000| 3 |24-Feb-00 95 1.05 |05-May-00 10.1
Mahnomen| CSAH 14 | 2000| 3 |24-Feb-00 100 1 11-May-00 11.0
Mahnomen| CSAH 14 | 2000| 4 |24-Feb-00 85 1.15 26-Apr-00 8.9 peak
Mahnomen| CSAH 14 | 2000| 4 |24-Feb-00 90 11 01-May-00 9.6
Mahnomen| CSAH 14 | 2000 | 4 |24-Feb-00 95 1.05 |08-May-00 10.6
Mahnomen| CSAH 14 | 2000| 4 |24-Feb-00 100 1 17-May-00 11.9
Mahnomen| CSAH 14 | 2000| 5 |24-Feb-00 65 1.35 26-Apr-00 8.9 peak
Mahnomen| CSAH 14 | 2000| 5 |24-Feb-00 70 1.3 28-Apr-00 9.1
Mahnomen| CSAH 14 | 2000| 5 |24-Feb-00 75 1.25 28-Apr-00 9.1
Mahnomen| CSAH 14 | 2000| 5 |24-Feb-00 80 1.2 30-Apr-00 9.4

D-77




TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NN:LLJJDDIS e/c Date DEJVI;IT(I.IS? n Desc.
Mahnomen| CSAH 14 | 2000| 5 |24-Feb-00 85 1.15 30-Apr-00 9.4
Mahnomen| CSAH 14 | 2000| 5 |24-Feb-00 90 1.1 01-May-00 9.6
Mahnomen| CSAH 14 | 2000| 5 |24-Feb-00 95 1.05 |03-May-00 9.9
Mahnomen| CSAH 14 | 2000| 5 |24-Feb-00 100 1 06-May-00 10.3
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 50 15 10-May-01 5.9 peak
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 55 1.45 11-May-01 6.0
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 60 14 12-May-01 6.1
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 65 1.35 13-May-01 6.3
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 70 1.3 15-May-01 6.6
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 75 1.25 17-May-01 6.9
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 80 1.2 18-May-01 7.0
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 85 115 |21-May-01 7.4
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 90 1.1 24-May-01 7.9
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 95 1.05 |26-May-01 8.1
Mahnomen| CSAH 14 | 2001| 1 |30-Mar-01 100 1 30-May-01 8.7
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 60 14 10-May-01 5.9 peak
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 65 1.35 11-May-01 6.0
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 70 1.3 12-May-01 6.1
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 75 1.25 15-May-01 6.6
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 80 1.2 18-May-01 7.0
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 85 115 |20-May-01 7.3
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 90 1.1 24-May-01 7.9
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 95 1.05 |27-May-01 8.3
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 100 1 08-May-01 5.6
Mahnomen| CSAH 14 | 2001| 2 |30-Mar-01 100 1 02-Jun-01 9.1
Mahnomen| CSAH 14 | 2001| 3 |30-Mar-01 90 1.1 03-May-01 4.9 peak
Mahnomen| CSAH 14 | 2001| 3 |30-Mar-01 95 1.05 11-May-01 6.0
Mahnomen| CSAH 14 | 2001| 3 |30-Mar-01 100 1 23-May-01 7.7
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 45 155 |03-May-01 4.9 peak
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 50 15 06-May-01 5.3
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 55 1.45 |08-May-01 5.6
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 60 14 12-May-01 6.1
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 65 1.35 13-May-01 6.3
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 70 1.3 17-May-01 6.9
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 75 1.25 18-May-01 7.0
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 80 1.2 21-May-01 7.4
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 85 115 |24-May-01 7.9
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 90 11 26-May-01 8.1
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 95 1.05 |28-May-01 8.4
Mahnomen| CSAH 14 | 2001| 4 |30-Mar-01 100 1 30-May-01 8.7
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 45 155 |24-May-01 7.9 peak
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 50 15 25-May-01 8.0
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 55 145 |25-May-01 8.0
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 60 14 26-May-01 8.1
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 65 135 |26-May-01 8.1
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJ DD Er e/c Date DEJVI;IT(I.IS? n Desc.
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 70 1.3 27-May-01 8.3
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 75 125 |28-May-01 8.4
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 80 1.2 29-May-01 8.6
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 85 115 |29-May-01 8.6
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 90 1.1 30-May-01 8.7
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 95 1.05 |30-May-01 8.7
Mahnomen| CSAH 14 | 2001| 5 |30-Mar-01 100 1 30-May-01 8.7
Mahnomen| CSAH 8 |[2000| 1 |24-Feb-00 75 125 |03-May-00 9.9 peak
Mahnomen| CSAH 8 |[2000| 1 |24-Feb-00 80 1.2 06-May-00 10.3
Mahnomen| CSAH 8 |[2000| 1 |24-Feb-00 85 115 |08-May-00 10.6
Mahnomen| CSAH 8 |[2000| 1 |24-Feb-00 90 1.1 11-May-00 11.0
Mahnomen| CSAH 8 |[2000| 1 |24-Feb-00 95 1.05 14-May-00 11.4
Mahnomen| CSAH 8 |[2000| 1 |24-Feb-00 100 1 20-May-00 12.3
Mahnomen| CSAH 8 |2000| 2 |24-Feb-00 70 1.3 03-May-00 9.9 peak
Mahnomen| CSAH 8 |2000| 2 |24-Feb-00 75 1.25 14-May-00 11.4
Mahnomen| CSAH 8 |2000| 2 |24-Feb-00 80 1.2 20-May-00 12.3
Mahnomen| CSAH 8 |2000| 2 |24-Feb-00 85 115 |26-May-00 13.1
Mahnomen| CSAH 8 |2000| 2 |24-Feb-00 90 1.1 03-Jun-00 14.3
Mahnomen| CSAH 8 |2000| 2 |24-Feb-00 95 1.05 10-Jun-00 15.3
Mahnomen| CSAH 8 |2000| 2 |24-Feb-00 100 1 20-Jun-00 16.7
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 59 141 26-Apr-00 8.9 peak
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 60 14 26-Apr-00 8.9
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 65 1.35 28-Apr-00 9.1
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 70 1.3 30-Apr-00 9.4
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 75 125 |02-May-00 9.7
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 80 1.2 05-May-00 10.1
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 85 115 |08-May-00 10.6
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 90 11 11-May-00 11.0
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 95 1.05 14-May-00 11.4
Mahnomen| CSAH 8 |2000| 3 |24-Feb-00 100 1 20-May-00 12.3
Mahnomen| CSAH 8 |2000| 4 |24-Feb-00 79 1.21 10-May-00 10.9 peak
Mahnomen| CSAH 8 |2000| 4 |24-Feb-00 80 1.2 11-May-00 11.0
Mahnomen| CSAH 8 |2000| 4 |24-Feb-00 85 1.15 16-May-00 11.7
Mahnomen| CSAH 8 |2000| 4 |24-Feb-00 90 11 20-May-00 12.3
Mahnomen| CSAH 8 |2000| 4 |24-Feb-00 95 1.05 |26-May-00 13.1
Mahnomen| CSAH 8 |2000| 4 |24-Feb-00 100 1 04-Jun-00 14.4
Mahnomen| CSAH 8 |2000| 5 |24-Feb-00 85 1.15 26-Apr-00 8.9 peak
Mahnomen| CSAH 8 |2000| 5 |24-Feb-00 90 11 29-Apr-00 9.3
Mahnomen| CSAH 8 |2000| 5 |24-Feb-00 95 1.05 |01-May-00 9.6
Mahnomen| CSAH 8 |2000| 5 |24-Feb-00 100 1 05-May-00 10.1
Mahnomen| CSAH 8 |2001| 1 |30-Mar-01 65 135 |24-May-01 7.9 peak
Mahnomen| CSAH 8 |2001| 1 |30-Mar-01 70 1.3 25-May-01 8.0
Mahnomen| CSAH 8 |2001| 1 |30-Mar-01 75 125 |26-May-01 8.1
Mahnomen| CSAH 8 |2001| 1 |30-Mar-01 80 1.2 27-May-01 8.3
Mahnomen| CSAH 8 |2001| 1 |30-Mar-01 85 115 |29-May-01 8.6
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJ DD Er e/c Date DEJVI;IT(I.IS? n Desc.
Mahnomen| CSAH 8 |2001| 1 |30-Mar-01 90 1.1 29-May-01 8.6
Mahnomen| CSAH 8 |2001| 1 |30-Mar-01 95 1.05 |30-May-01 8.7
Mahnomen| CSAH 8 |2001| 1 |30-Mar-01 100 1 31-May-01 8.9
Mahnomen| CSAH 8 |2001| 2 |30-Mar-01 69 1.31 31-May-01 8.9 peak
Mahnomen| CSAH 8 |2001| 2 |30-Mar-01 70 1.3 31-May-01 8.9
Mahnomen| CSAH 8 |2001| 2 |30-Mar-01 75 1.25 01-Jun-01 9.0
Mahnomen| CSAH 8 |2001| 2 |30-Mar-01 80 1.2 03-Jun-01 9.3
Mahnomen| CSAH 8 |2001| 2 |30-Mar-01 85 1.15 04-Jun-01 9.4
Mahnomen| CSAH 8 |2001| 2 |30-Mar-01 90 1.1 05-Jun-01 9.6
Mahnomen| CSAH 8 |2001| 2 |30-Mar-01 95 1.05 06-Jun-01 9.7
Mahnomen| CSAH 8 |2001| 2 |30-Mar-01 100 1 07-Jun-01 9.9
Mahnomen| CSAH 8 |2001| 3 |30-Mar-01 90 11 16-May-01 6.7 peak
Mahnomen| CSAH 8 |2001| 3 |30-Mar-01 95 1.05 19-May-01 7.1
Mahnomen| CSAH 8 |2001| 3 |30-Mar-01 100 1 24-May-01 7.9
Mahnomen| CSAH 8 |2001| 4 |30-Mar-01 80 1.2 31-May-01 8.9 peak
Mahnomen| CSAH 8 |2001| 4 |30-Mar-01 85 1.15 02-Jun-01 9.1
Mahnomen| CSAH 8 |2001| 4 |30-Mar-01 90 1.1 04-Jun-01 9.4
Mahnomen| CSAH 8 |2001| 4 |30-Mar-01 95 1.05 05-Jun-01 9.6
Mahnomen| CSAH 8 |2001| 4 |30-Mar-01 100 1 07-Jun-01 9.9
Mahnomen| CSAH 8 |2001| 5 |30-Mar-01 90 11 24-May-01 7.9 peak
Mahnomen| CSAH 8 |2001| 5 |30-Mar-01 95 1.05 |27-May-01 8.3
Mahnomen| CSAH 8 |2001| 5 |30-Mar-01 100 1 30-May-01 8.7
MilleLacs| CR112 |2002| 1 (31-Mar-02| -782 9.82 24-Apr-02 34 peak
MilleLacs| CR112 (2002| 1 (31-Mar-02 50 15 22-May-02 7.4
MilleLacs| CR112 |2002| 1 |31-Mar-02 55 145 |22-May-02 7.4
MilleLacs| CR112 |2002| 1 |[31-Mar-02 60 14 23-May-02 7.6
MilleLacs| CR112 |2002| 1 |31-Mar-02 65 1.35 |24-May-02 7.7
MilleLacs| CR112 (2002| 1 (31-Mar-02 70 1.3 25-May-02 7.9
MilleLacs| CR112 |2002| 1 |31-Mar-02 75 125 |25-May-02 7.9
MilleLacs| CR112 |2002| 1 |31-Mar-02 80 1.2 26-May-02 8.0
MilleLacs| CR112 |2002| 1 |[31-Mar-02 85 115 |27-May-02 8.1
MilleLacs| CR112 (2002| 1 (31-Mar-02 90 11 28-May-02 8.3
MilleLacs| CR112 |2002| 1 |31-Mar-02 95 1.05 |29-May-02 8.4
MilleLacs| CR112 |2002| 1 |31-Mar-02 100 1 29-May-02 8.4
MilleLacs| CR112 |2002| 2 |31-Mar-02| -806 10.06 |17-Apr-02 24 peak
MilleLacs| CR112 (2002| 2 (31-Mar-02 50 15 22-May-02 7.4
MilleLacs| CR112 |2002| 2 |31-Mar-02 55 145 |22-May-02 7.4
MilleLacs| CR112 |2002| 2 |[31-Mar-02 60 14 23-May-02 7.6
MilleLacs| CR112 |2002| 2 |[31-Mar-02 65 1.35 |24-May-02 7.7
MilleLacs| CR112 (2002| 2 (31-Mar-02 70 1.3 25-May-02 7.9
MilleLacs| CR112 |2002| 2 |31-Mar-02 75 125 |25-May-02 7.9
MilleLacs| CR112 |2002| 2 |31-Mar-02 80 1.2 26-May-02 8.0
MilleLacs| CR112 |2002| 2 |[31-Mar-02 85 115 |26-May-02 8.0
MilleLacs| CR112 (2002| 2 |(31-Mar-02 90 11 27-May-02 8.1
MilleLacs| CR112 |2002| 2 |[31-Mar-02 95 1.05 |28-May-02 8.3
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NN:LLJJDDIS e/c Date DEJVI;IT(I.IS? n Desc.
MilleLacs| CR112 |2002| 2 |[31-Mar-02 100 1 29-May-02 8.4
MilleLacs| CR112 |2002| 3 (31-Mar-02| -899 10.99 |01-May-02 4.4 peak
MilleLacs| CR112 |2002| 3 |[31-Mar-02 50 15 21-May-02 7.3
MilleLacs| CR112 (2002| 3 |[31-Mar-02 55 145 |21-May-02 7.3
MilleLacs| CR112 |2002| 3 |31-Mar-02 60 14 22-May-02 7.4
MilleLacs| CR112 |2002| 3 |[31-Mar-02 65 135 |22-May-02 7.4
MilleLacs| CR112 |2002| 3 |[31-Mar-02 70 1.3 22-May-02 7.4
MilleLacs| CR112 (2002| 3 |(31-Mar-02 75 125 |23-May-02 7.6
MilleLacs| CR112 |2002| 3 |31-Mar-02 80 1.2 24-May-02 7.7
MilleLacs| CR112 |2002| 3 |31-Mar-02 85 115 |24-May-02 7.7
MilleLacs| CR112 |2002| 3 |[31-Mar-02 90 1.1 25-May-02 7.9
MilleLacs| CR112 (2002| 3 |(31-Mar-02 95 1.05 |25-May-02 7.9
MilleLacs| CR112 |2002| 3 |31-Mar-02 100 1 27-May-02 8.1
MilleLacs| CR140 [2002| 1 [31-Mar-02| -100 3 10-Apr-02 14 peak
MilleLacs| CR140 [2002| 1 |31-Mar-02 50 15 01-May-02 4.4
MilleLacs| CR140 (2002| 1 (31-Mar-02 55 145 |02-May-02 4.6
MilleLacs| CR140 [2002| 1 [31-Mar-02 60 14 03-May-02 4.7
MilleLacs| CR140 [2002| 1 |[31-Mar-02 65 1.35 |04-May-02 4.9
MilleLacs| CR140 (2002| 1 |[31-Mar-02 70 1.3 06-May-02 5.1
MilleLacs| CR140 (2002| 1 (31-Mar-02 75 125 |07-May-02 5.3
MilleLacs| CR140 [2002| 1 [31-Mar-02 80 1.2 09-May-02 5.6
MilleLacs| CR140 [2002| 1 [31-Mar-02 85 1.15 10-May-02 5.7
MilleLacs| CR140 [2002| 1 |[31-Mar-02 90 1.1 12-May-02 6.0
MilleLacs| CR140 (2002| 1 (31-Mar-02 95 1.05 14-May-02 6.3
MilleLacs| CR140 (2002| 1 [31-Mar-02 100 1 17-May-02 6.7
MilleLacs| CR140 (2002| 2 |[31-Mar-02 38 1.62 10-Apr-02 14 peak
MilleLacs| CR140 |[2002| 2 |(31-Mar-02 50 15 16-Apr-02 2.3
MilleLacs| CR140 (2002| 2 (31-Mar-02 55 1.45 19-Apr-02 2.7
MilleLacs| CR140 |[2002| 2 |[31-Mar-02 60 14 22-Apr-02 3.1
MilleLacs| CR140 [2002| 2 |[31-Mar-02 65 1.35 25-Apr-02 3.6
MilleLacs| CR140 (2002| 2 |[31-Mar-02 70 1.3 28-Apr-02 4.0
MilleLacs| CR140 [2002| 2 (31-Mar-02 75 125 |02-May-02 4.6
MilleLacs| CR140 |[2002| 2 |(31-Mar-02 80 1.2 06-May-02 5.1
MilleLacs| CR140 [2002| 2 |[31-Mar-02 85 1.15 10-May-02 5.7
MilleLacs| CR140 [2002| 2 |(31-Mar-02 90 11 13-May-02 6.1
MilleLacs| CR140 (2002| 2 (31-Mar-02 95 1.05 18-May-02 6.9
MilleLacs| CR140 (2002| 2 |[31-Mar-02 100 1 23-May-02 7.6
MilleLacs| CR140 [2002| 3 |[31-Mar-02 -17 217 17-Apr-02 24 peak
MilleLacs| CR140 |(2002| 3 |[31-Mar-02 50 15 28-Apr-02 4.0
MilleLacs| CR140 (2002| 3 |(31-Mar-02 55 1.45 30-Apr-02 4.3
MilleLacs| CR140 |2002| 3 [31-Mar-02 60 14 01-May-02 4.4
MilleLacs| CR140 |2002| 3 |31-Mar-02 65 1.35 |03-May-02 4.7
MilleLacs| CR140 [2002| 3 |[31-Mar-02 70 1.3 04-May-02 4.9
MilleLacs| CR140 (2002| 3 |(31-Mar-02 75 125 |07-May-02 5.3
MilleLacs| CR140 |(2002| 3 |[31-Mar-02 80 1.2 08-May-02 5.4
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
MilleLacs| CR140 |2002| 3 [31-Mar-02 85 1.15 10-May-02 5.7
MilleLacs| CR140 |2002| 3 [31-Mar-02 90 1.1 12-May-02 6.0
MilleLacs| CR140 |2002| 3 [31-Mar-02 95 1.05 14-May-02 6.3
MilleLacs| CR140 (2002| 3 |[31-Mar-02 100 1 18-May-02 6.9

Olmsted | CR101 |2000| 1 |23-Feb-00 1 1.99 21-Mar-00 3.9 peak
Olmsted | CR101 |2000| 1 |23-Feb-00 50 15 30-Apr-00 9.6

Olmsted | CR101 |2000| 1 |23-Feb-00 55 1.45 |02-May-00 9.9

Olmsted | CR101 |2000| 1 |23-Feb-00 60 14 05-May-00 10.3

Olmsted | CR101 |2000| 1 |23-Feb-00 65 1.35 |06-May-00 10.4

Olmsted | CR101 |2000| 1 |23-Feb-00 70 1.3 08-May-00 10.7

Olmsted | CR101 |2000| 1 |23-Feb-00 75 1.25 12-May-00 11.3

Olmsted | CR101 |2000| 1 |23-Feb-00 80 1.2 11-May-00 11.1

Olmsted | CR101 |2000| 1 |23-Feb-00 85 1.15 12-May-00 11.3

Olmsted | CR101 |2000| 1 |23-Feb-00 90 1.1 14-May-00 11.6

Olmsted | CR101 |2000| 1 |23-Feb-00 95 1.05 15-May-00 11.7

Olmsted | CR101 |2000| 1 |23-Feb-00 100 1 16-May-00 11.9

Olmsted | CR101 |2000| 2 |23-Feb-00| 59.7 1.403 |21-Mar-00 3.9 peak
Olmsted | CR101 |2000| 2 |23-Feb-00 60 14 28-Mar-00 4.9

Olmsted | CR101 |2000| 2 |23-Feb-00 65 1.35 29-Mar-00 5.0

Olmsted | CR101 |2000| 2 |23-Feb-00 70 1.3 30-Mar-00 5.1

Olmsted | CR101 |2000| 2 |23-Feb-00 75 1.25 30-Mar-00 5.1

Olmsted | CR101 |2000| 2 |23-Feb-00 80 1.2 31-Mar-00 5.3

Olmsted | CR101 |2000| 2 |23-Feb-00 85 1.15 01-Apr-00 5.4

Olmsted | CR101 |2000| 2 |23-Feb-00 90 11 03-Apr-00 5.7

Olmsted | CR101 |2000| 2 |23-Feb-00 95 1.05 04-Apr-00 5.9

Olmsted | CR101 |2000| 2 |23-Feb-00 100 1 05-Apr-00 6.0

Olmsted | CR101 |2000| 3 |23-Feb-00 58 1.42 21-Mar-00 3.9 peak
Olmsted | CR101 |2000| 3 |23-Feb-00 60 14 23-Mar-00 4.1

Olmsted | CR101 |2000| 3 |23-Feb-00 65 1.35 28-Mar-00 4.9

Olmsted | CR101 |2000| 3 |23-Feb-00 70 1.3 02-Apr-00 5.6

Olmsted | CR101 |2000| 3 |23-Feb-00 75 1.25 08-Apr-00 6.4

Olmsted | CR101 |2000| 3 |23-Feb-00 80 1.2 14-Apr-00 7.3

Olmsted | CR101 |2000| 3 |23-Feb-00 85 1.15 22-Apr-00 8.4

Olmsted | CR101 |2000| 3 |23-Feb-00 90 11 29-Apr-00 9.4

Olmsted | CR101 |2000| 3 |23-Feb-00 95 1.05 |06-May-00 10.4

Olmsted | CR101 |2000| 3 |23-Feb-00 100 1 17-May-00 12.0

Olmsted | CR101 |2000| 5 |23-Feb-00 70 1.3 28-Mar-00 4.9 peak
Olmsted | CR101 |2000| 5 |23-Feb-00 75 1.25 01-Apr-00 5.4

Olmsted | CR101 |2000| 5 |23-Feb-00 80 1.2 06-Apr-00 6.1

Olmsted | CR101 |2000| 5 |23-Feb-00 85 1.15 13-Apr-00 7.1

Olmsted | CR101 |2000| 5 |23-Feb-00 90 11 20-Apr-00 8.1

Olmsted | CR101 |2000| 5 |23-Feb-00 95 1.05 28-Apr-00 9.3

Olmsted | CR101 |2000| 5 |23-Feb-00 100 1 06-May-00 10.4

Olmsted | CR101 |{2001| 1 |19-Mar-01 -3 2.03 24-May-01 9.4 peak
Olmsted | CR101 |2001| 1 |19-Mar-01 50 15 04-Jun-01 11.0
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Olmsted | CR101 |2001| 1 |19-Mar-01 55 1.45 05-Jun-01 11.1
Olmsted | CR101 |2001| 1 |19-Mar-01 60 14 06-Jun-01 11.3
Olmsted | CR101 |2001| 1 |19-Mar-01 65 1.35 08-Jun-01 11.6
Olmsted | CR101 |{2001| 1 |19-Mar-01 70 1.3 09-Jun-01 11.7
Olmsted | CR101 |2001| 1 |19-Mar-01 75 1.25 11-Jun-01 12.0
Olmsted | CR101 |2001| 1 |19-Mar-01 80 1.2 13-Jun-01 12.3
Olmsted | CR101 |2001| 1 |19-Mar-01 85 1.15 16-Jun-01 12.7
Olmsted | CR101 |{2001| 1 |19-Mar-01 90 11 17-Jun-01 12.9
Olmsted | CR101 |2001| 1 |19-Mar-01 95 1.05 20-Jun-01 13.3
Olmsted | CR101 |2001| 1 |19-Mar-01 100 1 23-Jun-01 13.7
Olmsted | CR101 |2001| 2 |19-Mar-01 -28 2.28 16-May-01 8.3 peak
Olmsted | CR101 |2001| 2 |19-Mar-01 50 15 29-May-01 10.1
Olmsted | CR101 |2001| 2 |19-Mar-01 55 145 |30-May-01 10.3
Olmsted | CR101 |2001| 2 |19-Mar-01 60 14 31-May-01 10.4
Olmsted | CR101 |2001| 2 |19-Mar-01 65 1.35 02-Jun-01 10.7
Olmsted | CR101 |2001| 2 |19-Mar-01 70 1.3 03-Jun-01 10.9
Olmsted | CR101 |2001| 2 |19-Mar-01 75 1.25 05-Jun-01 11.1
Olmsted | CR101 |2001| 2 |19-Mar-01 80 1.2 06-Jun-01 11.3
Olmsted | CR101 |2001| 2 |19-Mar-01 85 1.15 08-Jun-01 11.6
Olmsted | CR101 |2001| 2 |19-Mar-01 90 11 10-Jun-01 11.9
Olmsted | CR101 |2001| 2 |19-Mar-01 95 1.05 12-Jun-01 12.1
Olmsted | CR101 |2001| 2 |19-Mar-01 100 1 15-Jun-01 12.6
Olmsted | CR101 |2001| 3 |19-Mar-01 45 1.55 12-Apr-01 34 peak
Olmsted | CR101 |2001| 3 |19-Mar-01 50 15 09-May-01 7.3
Olmsted | CR101 |2001| 3 |19-Mar-01 55 145 |22-May-01 9.1
Olmsted | CR101 |2001| 3 |19-Mar-01 60 14 01-Jun-01 10.6
Olmsted | CR101 |2001| 3 |19-Mar-01 65 1.35 04-Jun-01 11.0
Olmsted | CR101 |2001| 3 |19-Mar-01 70 1.3 07-Jun-01 11.4
Olmsted | CR101 |2001| 3 |19-Mar-01 75 1.25 10-Jun-01 11.9
Olmsted | CR101 |2001| 3 |19-Mar-01 80 1.2 12-Jun-01 12.1
Olmsted | CR101 |2001| 3 |19-Mar-01 85 1.15 14-Jun-01 12.4
Olmsted | CR101 |2001| 3 |19-Mar-01 90 11 16-Jun-01 12.7
Olmsted | CR101 |2001| 3 |19-Mar-01 95 1.05 17-Jun-01 12.9
Olmsted | CR101 |2001| 3 |19-Mar-01 100 1 18-Jun-01 13.0
Olmsted | CR101 |2001| 4 |19-Mar-01 -34 2.34 |02-May-01 6.3 peak
Olmsted | CR101 |2001| 4 |19-Mar-01 50 15 29-May-01 10.1
Olmsted | CR101 |2001| 4 |19-Mar-01 55 145 |30-May-01 10.3
Olmsted | CR101 |2001| 4 |19-Mar-01 60 14 01-Jun-01 10.6
Olmsted | CR101 |2001| 4 |19-Mar-01 65 1.35 04-Jun-01 11.0
Olmsted | CR101 |2001| 4 |19-Mar-01 70 1.3 06-Jun-01 11.3
Olmsted | CR101 |2001| 4 |19-Mar-01 75 1.25 08-Jun-01 11.6
Olmsted | CR101 |2001| 4 |19-Mar-01 80 1.2 11-Jun-01 12.0
Olmsted | CR101 |2001| 4 |19-Mar-01 85 1.15 14-Jun-01 12.4
Olmsted | CR101 |2001| 4 |19-Mar-01 90 11 16-Jun-01 12.7
Olmsted | CR101 |2001| 4 |19-Mar-01 95 1.05 19-Jun-01 13.1
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Olmsted | CR101 |2001| 4 |19-Mar-01 100 1 23-Jun-01 13.7
Olmsted | CR101 |2001| 5 |19-Mar-01 -33 2.33 12-Apr-01 34 peak
Olmsted | CR101 |2001| 5 |19-Mar-01 50 15 02-Jun-01 10.7
Olmsted | CR101 |2001| 5 |19-Mar-01 55 1.45 06-Jun-01 11.3
Olmsted | CR101 |2001| 5 |19-Mar-01 60 14 10-Jun-01 11.9
Olmsted | CR101 |2001| 5 |19-Mar-01 65 1.35 13-Jun-01 12.3
Olmsted | CR101 |2001| 5 |19-Mar-01 70 1.3 17-Jun-01 12.9
Olmsted | CR101 |2001| 5 |19-Mar-01 75 1.25 22-Jun-01 13.6
Olmsted | CR101 |2001| 5 |19-Mar-01 80 1.2 26-Jun-01 14.1
Olmsted | CR101 |2001| 5 |19-Mar-01 85 1.15 01-Jul-01 14.9
Olmsted | CR101 |2001| 5 |19-Mar-01 90 1.1 06-Jul-01 15.6
Olmsted | CR101 |2001| 5 |19-Mar-01 95 1.05 12-Jul-01 16.4
Olmsted | CR101 |2001| 5 |19-Mar-01 100 1 20-Jul-01 17.6
Olmsted | CR132 |[2000| 1 |23-Feb-00| -918 11.18 |21-Mar-00 3.9 peak
Olmsted | CR132 |[2000| 1 |23-Feb-00 50 15 28-Mar-00 4.9
Olmsted | CR132 |2000| 1 |23-Feb-00 55 1.45 29-Mar-00 5.0
Olmsted | CR132 |[2000| 1 |23-Feb-00 60 14 29-Mar-00 5.0
Olmsted | CR132 |[2000| 1 |23-Feb-00 65 1.35 30-Mar-00 5.1
Olmsted | CR132 |[2000| 1 |23-Feb-00 70 1.3 31-Mar-00 5.3
Olmsted | CR132 |2000| 1 |23-Feb-00 75 1.25 01-Apr-00 5.4
Olmsted | CR132 |[2000| 1 |23-Feb-00 80 1.2 02-Apr-00 5.6
Olmsted | CR132 |[2000| 1 |23-Feb-00 85 1.15 04-Apr-00 5.9
Olmsted | CR132 |[2000| 1 |23-Feb-00 90 1.1 05-Apr-00 6.0
Olmsted | CR132 |2000| 1 |23-Feb-00 95 1.05 05-Apr-00 6.0
Olmsted | CR132 |[2000| 1 |23-Feb-00 100 1 06-Apr-00 6.1
Olmsted | CR132 |2000| 2 |23-Feb-00| -514 7.14 21-Mar-00 3.9 peak
Olmsted | CR132 |2000| 2 |23-Feb-00 50 15 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 55 1.45 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 60 14 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 65 1.35 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 70 1.3 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 75 1.25 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 80 1.2 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 85 1.15 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 90 11 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 95 1.05 29-Mar-00 5.0
Olmsted | CR132 |2000| 2 |23-Feb-00 100 1 29-Mar-00 5.0
Olmsted | CR132 |2000| 3 |23-Feb-00 -81 2.81 21-Mar-00 3.9 peak
Olmsted | CR132 |2000| 3 |23-Feb-00 50 15 26-Mar-00 4.6
Olmsted | CR132 |2000| 3 |23-Feb-00 55 1.45 26-Mar-00 4.6
Olmsted | CR132 |2000| 3 |23-Feb-00 60 14 27-Mar-00 4.7
Olmsted | CR132 |2000| 3 |23-Feb-00 65 1.35 27-Mar-00 4.7
Olmsted | CR132 |2000| 3 |23-Feb-00 70 1.3 27-Mar-00 4.7
Olmsted | CR132 |2000| 3 |23-Feb-00 75 1.25 27-Mar-00 4.7
Olmsted | CR132 |2000| 3 |23-Feb-00 80 1.2 28-Mar-00 4.9
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NN:LLJJDDIS e/c Date DEJVI;IT(I.IS? n Desc.
Olmsted | CR132 |2000| 3 |23-Feb-00 85 1.15 28-Mar-00 4.9
Olmsted | CR132 |2000| 3 |23-Feb-00 90 1.1 28-Mar-00 4.9
Olmsted | CR132 |2000| 3 |23-Feb-00 95 1.05 29-Mar-00 5.0
Olmsted | CR132 |2000| 3 |23-Feb-00 100 1 29-Mar-00 5.0
Olmsted | CR132 |2000| 4 |23-Feb-00| -114 3.14 14-Mar-00 2.9 peak
Olmsted | CR132 |2000| 4 |23-Feb-00 50 15 25-Mar-00 4.4
Olmsted | CR132 |2000| 4 |23-Feb-00 55 1.45 25-Mar-00 4.4
Olmsted | CR132 |2000| 4 |23-Feb-00 60 14 26-Mar-00 4.6
Olmsted | CR132 |2000| 4 |23-Feb-00 65 1.35 27-Mar-00 4.7
Olmsted | CR132 |2000| 4 |23-Feb-00 70 1.3 28-Mar-00 4.9
Olmsted | CR132 |2000| 4 |23-Feb-00 75 1.25 28-Mar-00 4.9
Olmsted | CR132 |2000| 4 |23-Feb-00 80 1.2 29-Mar-00 5.0
Olmsted | CR132 |2000| 4 |23-Feb-00 85 1.15 29-Mar-00 5.0
Olmsted | CR132 |2000| 4 |23-Feb-00 90 1.1 29-Mar-00 5.0
Olmsted | CR132 |2000| 4 |23-Feb-00 95 1.05 30-Mar-00 5.1
Olmsted | CR132 |2000| 4 |23-Feb-00 100 1 30-Mar-00 5.1
Olmsted | CR132 |[2000| 5 |23-Feb-00| -104 3.04 21-Mar-00 3.9 peak
Olmsted | CR132 |2000| 5 |23-Feb-00 50 15 26-Mar-00 4.6
Olmsted | CR132 |[2000| 5 |23-Feb-00 55 1.45 26-Mar-00 4.6
Olmsted | CR132 |2000| 5 |23-Feb-00 60 14 27-Mar-00 4.7
Olmsted | CR132 |2000| 5 |23-Feb-00 65 1.35 27-Mar-00 4.7
Olmsted | CR132 |2000| 5 |23-Feb-00 70 1.3 27-Mar-00 4.7
Olmsted | CR132 |2000| 5 |23-Feb-00 75 1.25 27-Mar-00 4.7
Olmsted | CR132 |2000| 5 |23-Feb-00 80 1.2 27-Mar-00 4.7
Olmsted | CR132 |[2000| 5 |23-Feb-00 85 1.15 27-Mar-00 4.7
Olmsted | CR132 |2000| 5 |23-Feb-00 90 1.1 27-Mar-00 4.7
Olmsted | CR132 |2000| 5 |23-Feb-00 95 1.05 27-Mar-00 4.7
Olmsted | CR132 |2000| 5 |23-Feb-00 100 1 27-Mar-00 4.7
Redwood | CSAH 17 | 2000| 1 |23-Feb-00 70 1.3 14-Mar-00 2.9 peak
Redwood | CSAH 17 | 2000| 1 |23-Feb-00 75 1.25 16-Mar-00 3.1
Redwood | CSAH 17 | 2000| 1 |23-Feb-00 80 1.2 17-Mar-00 3.3
Redwood | CSAH 17 | 2000| 1 |23-Feb-00 85 1.15 17-Mar-00 3.3
Redwood | CSAH 17 | 2000| 1 |23-Feb-00 90 11 18-Mar-00 34
Redwood | CSAH 17 | 2000| 1 |23-Feb-00 95 1.05 19-Mar-00 3.6
Redwood | CSAH 17 | 2000| 1 |23-Feb-00 100 1 20-Mar-00 3.7
Redwood | CSAH 17 | 2000| 3 |23-Feb-00 84 1.16 14-Mar-00 2.9 peak
Redwood | CSAH 17 | 2000| 3 |23-Feb-00 85 1.15 15-Mar-00 3.0
Redwood | CSAH 17 | 2000| 3 |23-Feb-00 90 11 19-Mar-00 3.6
Redwood | CSAH 17 | 2000| 3 |23-Feb-00 95 1.05 24-Mar-00 4.3
Redwood | CSAH 17 | 2000| 3 |23-Feb-00 100 1 28-Mar-00 4.9
Redwood | CSAH 17 | 2000| 4 |23-Feb-00 80 1.2 01-Mar-00 1.0 peak
Redwood | CSAH 17 | 2000| 4 |23-Feb-00 85 1.15 07-Mar-00 1.9
Redwood | CSAH 17 | 2000| 4 |23-Feb-00 90 11 12-Mar-00 2.6
Redwood | CSAH 17 | 2000| 4 |23-Feb-00 95 1.05 18-Mar-00 34
Redwood | CSAH 17 | 2000| 4 |23-Feb-00 100 1 25-Mar-00 4.4
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
Redwood | CSAH 17 | 2000| 5 |23-Feb-00 80 1.2 21-Mar-00 3.9 peak
St. Louis | CR696 |2000| 1 |24-Feb-00 -34 2.34 03-Apr-00 5.6 peak
St. Louis | CR696 |2000| 1 |24-Feb-00 50 15 08-Apr-00 6.3
St. Louis | CR696 |2000| 1 |24-Feb-00 55 1.45 08-Apr-00 6.3
St. Louis | CR696 |2000| 1 |24-Feb-00 60 14 08-Apr-00 6.3
St. Louis | CR696 |2000| 1 |24-Feb-00 65 1.35 08-Apr-00 6.3
St. Louis | CR696 |2000| 1 |24-Feb-00 70 1.3 08-Apr-00 6.3
St. Louis | CR696 |2000| 1 |24-Feb-00 75 1.25 09-Apr-00 6.4
St. Louis | CR696 |2000| 1 |24-Feb-00 80 1.2 09-Apr-00 6.4
St. Louis | CR696 |2000| 1 |24-Feb-00 85 1.15 09-Apr-00 6.4
St. Louis | CR696 |2000| 1 |24-Feb-00 90 1.1 10-Apr-00 6.6
St. Louis | CR696 |2000| 1 |24-Feb-00 95 1.05 10-Apr-00 6.6
St. Louis | CR696 |2000| 1 |24-Feb-00 100 1 10-Apr-00 6.6
St. Louis | CR696 |2000| 2 |24-Feb-00 -11 211 06-Mar-00 1.6 peak
St. Louis | CR696 |2000| 2 |24-Feb-00 50 15 16-Mar-00 3.0
St. Louis | CR696 |2000| 2 |24-Feb-00 55 1.45 17-Mar-00 3.1
St. Louis | CR696 |2000| 2 |24-Feb-00 60 14 18-Mar-00 3.3
St. Louis | CR696 |2000| 2 |24-Feb-00 65 1.35 18-Mar-00 3.3
St. Louis | CR696 |2000| 2 |24-Feb-00 70 1.3 19-Mar-00 34
St. Louis | CR696 |2000| 2 |24-Feb-00 75 1.25 22-Mar-00 3.9
St. Louis | CR696 |2000| 2 |24-Feb-00 80 1.2 23-Mar-00 4.0
St. Louis | CR696 |2000| 2 |24-Feb-00 85 1.15 24-Mar-00 4.1
St. Louis | CR696 |2000| 2 |24-Feb-00 90 1.1 25-Mar-00 4.3
St. Louis | CR696 |2000| 2 |24-Feb-00 95 1.05 28-Mar-00 4.7
St. Louis | CR696 |2000| 2 |24-Feb-00 100 1 29-Mar-00 4.9
St. Louis | CR696 |2000| 3 |24-Feb-00 32 1.68 20-Mar-00 3.6 peak
St. Louis | CR696 |2000| 3 |24-Feb-00 50 15 24-Mar-00 4.1
St. Louis | CR696 |2000| 3 |24-Feb-00 55 1.45 25-Mar-00 4.3
St. Louis | CR696 |2000| 3 |24-Feb-00 60 14 27-Mar-00 4.6
St. Louis | CR696 |2000| 3 |24-Feb-00 65 1.35 29-Mar-00 4.9
St. Louis | CR696 |2000| 3 |24-Feb-00 70 1.3 30-Mar-00 5.0
St. Louis | CR696 |2000| 3 |24-Feb-00 75 1.25 31-Mar-00 5.1
St. Louis | CR696 |2000| 3 |24-Feb-00 80 1.2 02-Apr-00 5.4
St. Louis | CR696 |2000| 3 |24-Feb-00 85 1.15 04-Apr-00 5.7
St. Louis | CR696 |2000| 3 |24-Feb-00 90 11 05-Apr-00 5.9
St. Louis | CR696 |2000| 3 |24-Feb-00 95 1.05 08-Apr-00 6.3
St. Louis | CR696 |2000| 3 |24-Feb-00 100 1 11-Apr-00 6.7
St. Louis | CR696 |2000| 4 |24-Feb-00 -29 2.29 20-Mar-00 3.6 peak
St. Louis | CR696 |2000| 4 |24-Feb-00 50 15 10-Apr-00 6.6
St. Louis | CR696 |2000| 4 |24-Feb-00 55 1.45 10-Apr-00 6.6
St. Louis | CR696 |2000| 4 |24-Feb-00 60 14 11-Apr-00 6.7
St. Louis | CR696 |2000| 4 |24-Feb-00 65 1.35 11-Apr-00 6.7
St. Louis | CR696 |2000| 4 |24-Feb-00 70 1.3 11-Apr-00 6.7
St. Louis | CR696 |2000| 4 |24-Feb-00 75 1.25 11-Apr-00 6.7
St. Louis | CR696 |2000| 4 |24-Feb-00 80 1.2 11-Apr-00 6.7
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJDD Er e/c Date DEJV:,?(“S;) n Desc.
St. Louis | CR696 |2000| 4 |24-Feb-00 85 1.15 11-Apr-00 6.7
St. Louis | CR696 |2000| 4 |24-Feb-00 90 1.1 11-Apr-00 6.7
St. Louis | CR696 |2000| 4 |24-Feb-00 95 1.05 11-Apr-00 6.7
St. Louis | CR696 |2000| 4 |24-Feb-00 100 1 11-Apr-00 6.7
St. Louis | CR696 |2000| 5 |24-Feb-00 54 1.46 20-Mar-00 3.6 peak
St. Louis | CR696 |2000| 5 |24-Feb-00 55 1.45 21-Mar-00 3.7
St. Louis | CR696 |2000| 5 |24-Feb-00 60 14 24-Mar-00 4.1
St. Louis | CR696 |2000| 5 |24-Feb-00 65 1.35 26-Mar-00 4.4
St. Louis | CR696 |2000| 5 |24-Feb-00 70 1.3 29-Mar-00 4.9
St. Louis | CR696 |2000| 5 |24-Feb-00 75 1.25 31-Mar-00 5.1
St. Louis | CR696 |2000| 5 |24-Feb-00 80 1.2 05-Apr-00 5.9
St. Louis | CR696 |2000| 5 |24-Feb-00 85 1.15 08-Apr-00 6.3
St. Louis | CR696 |2000| 5 |24-Feb-00 90 1.1 12-Apr-00 6.9
St. Louis | CR696 |2000| 5 |24-Feb-00 95 1.05 17-Apr-00 7.6
St. Louis | CR696 |2000| 5 |24-Feb-00 100 1 22-Apr-00 8.3
St. Louis | CR696 |2001| 2 |19-Mar-01| -129 3.29 02-May-01 6.3 peak
St. Louis | CR696 |2001| 2 |19-Mar-01 50 15 24-May-01 9.4
St. Louis | CR696 |2001| 2 |19-Mar-01 55 145 |25-May-01 9.6
St. Louis | CR696 |2001| 2 |19-Mar-01 60 14 27-May-01 9.9
St. Louis | CR696 |2001| 2 |19-Mar-01 65 135 |28-May-01 10.0
St. Louis | CR696 |2001| 2 |19-Mar-01 70 1.3 29-May-01 10.1
St. Louis | CR696 |2001| 2 |19-Mar-01 75 1.25 |30-May-01 10.3
St. Louis | CR696 |2001| 2 |19-Mar-01 80 1.2 31-May-01 10.4
St. Louis | CR696 |2001| 2 |19-Mar-01 85 1.15 02-Jun-01 10.7
St. Louis | CR696 |2001| 2 |19-Mar-01 90 1.1 04-Jun-01 11.0
St. Louis | CR696 |2001| 2 |19-Mar-01 95 1.05 06-Jun-01 11.3
St. Louis | CR696 |2001| 2 |19-Mar-01 100 1 09-Jun-01 11.7
St. Louis | CR696 |2001| 3 |19-Mar-01| -187 3.87 10-May-01 7.4 peak
St. Louis | CR696 |2001| 3 |19-Mar-01 50 15 11-Jun-01 12.0
St. Louis | CR696 |2001| 3 |19-Mar-01 55 1.45 12-Jun-01 12.1
St. Louis | CR696 |2001| 3 |19-Mar-01 60 14 12-Jun-01 12.1
St. Louis | CR696 |2001| 3 |19-Mar-01 65 1.35 12-Jun-01 12.1
St. Louis | CR696 |2001| 3 |19-Mar-01 70 1.3 13-Jun-01 12.3
St. Louis | CR696 |2001| 3 |19-Mar-01 75 1.25 13-Jun-01 12.3
St. Louis | CR696 |2001| 3 |19-Mar-01 80 1.2 14-Jun-01 12.4
St. Louis | CR696 |2001| 3 |19-Mar-01 85 1.15 14-Jun-01 124
St. Louis | CR696 |2001| 3 |19-Mar-01 90 11 14-Jun-01 12.4
St. Louis | CR696 |2001| 3 |19-Mar-01 95 1.05 15-Jun-01 12.6
St. Louis | CR696 |2001| 3 |19-Mar-01 100 1 15-Jun-01 12.6
St. Louis | CR696 |2001| 4 |19-Mar-01 -35 2.35 13-Apr-01 3.6 peak
St. Louis | CR696 |2001| 4 |19-Mar-01 50 15 24-May-01 9.4
St. Louis | CR696 |2001| 4 |19-Mar-01 55 145 |27-May-01 9.9
St. Louis | CR696 |2001| 4 |19-Mar-01 60 14 30-May-01 10.3
St. Louis | CR696 |2001| 4 |19-Mar-01 65 1.35 02-Jun-01 10.7
St. Louis | CR696 |2001| 4 |19-Mar-01 70 1.3 05-Jun-01 11.1
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NNQLJJ g Er e/c Date DEJV:,?(“S;) n Desc.
St. Louis | CR696 |2001| 4 |19-Mar-01 75 1.25 08-Jun-01 11.6
St. Louis | CR696 |2001| 4 |19-Mar-01 80 1.2 12-Jun-01 12.1
St. Louis | CR696 |2001| 4 |19-Mar-01 85 1.15 16-Jun-01 12.7
St. Louis | CR696 |2001| 4 |19-Mar-01 90 11 20-Jun-01 13.3
St. Louis | CR696 |2001| 4 |19-Mar-01 95 1.05 24-Jun-01 13.9
St. Louis | CR696 |2001| 4 |19-Mar-01 100 1 01-Jul-01 14.9
Stedle CR61 |2002| 1 |17-Mar-02 -13 2.13 15-Apr-02 4.1 peak
Stedle CR61 |2002| 1 |17-Mar-02 50 15 25-Apr-02 5.6
Stedle CR61 |2002| 1 |17-Mar-02 55 1.45 25-Apr-02 5.6
Stedle CR61 |2002| 1 |17-Mar-02 60 14 26-Apr-02 5.7
Stedle CR61 |2002| 1 |17-Mar-02 65 1.35 27-Apr-02 5.9
Stedle CR61 |2002| 1 |17-Mar-02 70 1.3 28-Apr-02 6.0
Stedle CR61 |2002| 1 |17-Mar-02 75 1.25 29-Apr-02 6.1
Stedle CR61 |2002| 1 |17-Mar-02 80 1.2 30-Apr-02 6.3
Stedle CR61 |2002| 1 |17-Mar-02 85 115 |01-May-02 6.4
Stedle CR61 |2002| 1 |17-Mar-02 90 11 02-May-02 6.6
Stedle CR61 |2002| 1 |17-Mar-02 95 1.05 |03-May-02 6.7
Stedle CR61 |2002| 1 |17-Mar-02 100 1 04-May-02 6.9
Stedle CR61 |2002| 2 |17-Mar-02 31 1.69 15-Apr-02 4.1 peak
Stedle CR61 |2002| 2 |17-Mar-02 50 15 19-Apr-02 4.7
Stedle CR61 |2002| 2 |17-Mar-02 55 1.45 19-Apr-02 4.7
Stedle CR61 |2002| 2 |17-Mar-02 60 14 20-Apr-02 4.9
Stedle CR61 |2002| 2 |17-Mar-02 65 1.35 20-Apr-02 4.9
Stedle CR61 |2002| 2 |17-Mar-02 70 1.3 21-Apr-02 5.0
Stedle CR61 |2002| 2 |17-Mar-02 75 1.25 22-Apr-02 5.1
Stedle CR61 |2002| 2 |17-Mar-02 80 1.2 23-Apr-02 5.3
Stedle CR61 |2002| 2 |17-Mar-02 85 1.15 24-Apr-02 5.4
Stedle CR61 |2002| 2 |17-Mar-02 90 11 25-Apr-02 5.6
Stedle CR61 |2002| 2 |17-Mar-02 95 1.05 25-Apr-02 5.6
Stedle CR61 |2002| 2 |17-Mar-02 100 1 26-Apr-02 5.7
Stedle CR61 |2002| 3 |17-Mar-02 35 1.65 26-Apr-02 5.7 peak
Stedle CR64 |2002| 1 |15-Mar-02 39 161 15-Apr-02 4.4 peak
Stedle CR64 |2002| 1 |15-Mar-02 50 15 16-Apr-02 4.6
Stedle CR64 |2002| 1 |15-Mar-02 55 1.45 17-Apr-02 4.7
Stedle CR64 |2002| 1 |15-Mar-02 60 14 18-Apr-02 4.9
Stedle CR64 |2002| 1 |15-Mar-02 65 1.35 18-Apr-02 4.9
Stedle CR64 |2002| 1 |15-Mar-02 70 1.3 18-Apr-02 4.9
Stedle CR64 |2002| 1 |15-Mar-02 75 1.25 18-Apr-02 4.9
Stedle CR64 |2002| 1 |15-Mar-02 80 1.2 19-Apr-02 5.0
Stedle CR64 |2002| 1 |15-Mar-02 85 1.15 19-Apr-02 5.0
Stedle CR64 |2002| 1 |15-Mar-02 90 11 19-Apr-02 5.0
Stedle CR64 |2002| 1 |15-Mar-02 95 1.05 19-Apr-02 5.0
Stedle CR64 |2002| 1 |15-Mar-02 100 1 19-Apr-02 5.0
Stedle CR64 |2002| 2 |15-Mar-02 27 1.73 15-Apr-02 4.4 peak
Stedle CR64 |2002| 2 |15-Mar-02 50 15 20-Apr-02 5.1
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TableD.2. NAUDP percent recovery and duration data (continued).

County Route | Year ﬁ(tf SLR Start Rec;f/)er ed NN:LLJJDDIS e/c Date DEJVI;IT(I.IS? n Desc.
Stedle CR64 |2002| 2 |15-Mar-02 55 1.45 21-Apr-02 5.3
Stedle CR64 |2002| 2 |15-Mar-02 60 14 22-Apr-02 5.4
Stedle CR64 |2002| 2 |15-Mar-02 65 1.35 23-Apr-02 5.6
Stedle CR64 |2002| 2 |15-Mar-02 70 1.3 24-Apr-02 5.7
Stedle CR64 |2002| 2 |15-Mar-02 75 1.25 25-Apr-02 5.9
Stedle CR64 |2002| 2 |15-Mar-02 80 1.2 25-Apr-02 5.9
Stedle CR64 |2002| 2 |15-Mar-02 85 1.15 25-Apr-02 5.9
Stedle CR64 |2002| 2 |15-Mar-02 90 11 26-Apr-02 6.0
Stedle CR64 |2002| 2 |15-Mar-02 95 1.05 26-Apr-02 6.0
Stedle CR64 |2002| 2 |15-Mar-02 100 1 26-Apr-02 6.0
Stedle CR64 |2002| 3 |15-Mar-02 0 2 16-Apr-02 4.6 peak
Stedle CR64 |2002| 3 |15-Mar-02 50 15 24-Apr-02 5.7
Stedle CR64 |2002| 3 |15-Mar-02 55 1.45 24-Apr-02 5.7
Stedle CR64 |2002| 3 |15-Mar-02 60 14 24-Apr-02 5.7
Stedle CR64 |2002| 3 |15-Mar-02 65 1.35 24-Apr-02 5.7
Stedle CR64 |2002| 3 |15-Mar-02 70 1.3 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 75 1.25 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 80 1.2 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 85 1.15 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 90 11 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 95 1.05 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 100 1 25-Apr-02 5.9
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TableD.3. Averagerecovered RD values.

County Route ﬁ(tf Year Avg'(rlz?;]?md
Chisago CR 85 4 12001 0.8
Chisago CR 85 6 2001 0.9
Chisago CR 88 1 2001 24.8
Chisago CR 88 2 2001 49.2
Chisago CR 88 3 2001 31.0
Clay CR 113 1 {2002 7.1
Clay CR 113 2 2002 59
Clay CR 113 3 2002 57
Clay CSAH 12 1 {2002 26.3
Clay CSAH 12 2 2002 43.1
Clay CSAH 12 3 2002 33.6
Clearwater CSAH 31A 1 {2002 23.0
Clearwater CSAH 31A 2 2002 16.9
Clearwater CSAH 31A 3 2002 41.9
Clearwater CSAH 31B 1 {2002 25.7
Clearwater CSAH 31B 2 2002 38.6
Clearwater CSAH 31B 3 2002 9.3
Crow Wing CR 130 1 {2002 12.9
Crow Wing CR 130 2 2002 12.7
Crow Wing CR 130 3 2002 7.6
Crow Wing CR 139 1 {2002 7.4
Crow Wing CR 139 2 2002 6.6
Crow Wing CR 139 3 2002 49
Douglas CR73 1 [2000 9.3
Douglas CR73 1 {2001 12.7
Douglas CR73 2 2001 9.1
Douglas CR73 3 12000 6.1
Douglas CR73 3 2001 9.0
Douglas CR73 5 12000 8.1
Douglas CR74 1 [2000 14.2
Douglas CR74 1 2001 15.7
Douglas CR74 2 2001 16.0
Douglas CR74 3 12000 4.6
Douglas CR74 3 2001 19.1
Douglas CR74 5 12000 124
Fillmore CSAH 21 1 2000 7.0
Fillmore CSAH 21 1 2001 57
Fillmore CSAH 21 2 2001 8.2
Fillmore CSAH 21 3 12000 8.9
Fillmore CSAH 21 3 2001 4.2
Fillmore CSAH 21 5 12000 9.4
Lincoln CR121 1 {2000 27.1
Lincoln CR121 1 {2001 42.2
Lincoln CR121 2 2001 39.4
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TableD.3. Averagerecovered RD values (continued).

County Route ﬁ(tf Year Avg'(:?]?;]?"e"’d
Lincoln CR121 3 12000 44.6
Lincoln CR121 3 2001 45.6
Lincoln CR121 4 12001 41.3
Lincoln CR121 5 12000 458
Lincoln CR121 5 12001 50.0
Lincoln CSAH 18 1 2000 64.8
Lincoln CSAH 18 1 {2001 46.8
Lincoln CSAH 18 2 2001 36.9
Lincoln CSAH 18 3 12000 85.0
Lincoln CSAH 18 3 2001 31.7
Lincoln CSAH 18 4 12001 447
Lincoln CSAH 18 5 12000 49.8
Lincoln CSAH 18 5 12001 49.9
Mahnomen CSAH 14 1 2000 56.9
Mahnomen CSAH 14 1 2001 43.9
Mahnomen CSAH 14 2 2000 22.9
Mahnomen CSAH 14 2 2001 76.3
Mahnomen CSAH 14 3 12000 441
Mahnomen CSAH 14 3 2001 18.8
Mahnomen CSAH 14 4 12000 23.7
Mahnomen CSAH 14 4 12001 18.4
Mahnomen CSAH 14 5 12000 55.7
Mahnomen CSAH 14 5 12001 35.2
Mahnomen CSAH 8 1 2000 19.1
Mahnomen CSAH 8 1 {2001 39.5
Mahnomen CSAH 8 2 2000 23.0
Mahnomen CSAH 8 2 2001 20.3
Mahnomen CSAH 8 3 12000 20.3
Mahnomen CSAH 8 3 2001 32.7
Mahnomen CSAH 8 4 12000 31.7
Mahnomen CSAH 8 4 12001 42.8
Mahnomen CSAH 8 5 12000 24.9
Mahnomen CSAH 8 5 12001 24.8
Mille Lacs CR 112 1 {2002 4.0
Mille Lacs CR 112 2 2002 4.2
Mille Lacs CR 112 3 2002 5.6
Mille Lacs CR 140 1 {2002 57
Mille Lacs CR 140 2 2002 6.6
Mille Lacs CR 140 3 2002 7.3
Olmsted CR 101 1 {2000 7.1
Olmsted CR 101 1 2001 6.3
Olmsted CR 101 2 2000 8.7
Olmsted CR 101 2 2001 9.0
Olmsted CR 101 3 12000 8.2
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TableD.3. Averagerecovered RD values (continued).

County Route ﬁ(tf Year Avg'(:?]?;]?"e"’d
Olmsted CR 101 3 2001 59
Olmsted CR 101 4 12000 77
Olmsted CR 101 4 12001 7.6
Olmsted CR 101 5 12000 11.2
Olmsted CR 101 5 12001 4.3
Redwood CSAH 17 1 {2000 18.1
Redwood CSAH 17 2 2000 28.4
Redwood CSAH 17 3 12000 24.3
Redwood CSAH 17 4 12000 23.4
Redwood CSAH 17 5 12000 215
Redwood CSAH 25 1 {2000 27.6
Redwood CSAH 25 2 2000 39.2
Redwood CSAH 25 3 12000 37.8
Redwood CSAH 25 4 12000 35.2
Redwood CSAH 25 5 12000 39.9
St Louis CR 696 2 2001 33
St Louis CR 696 3 12001 3.1
St Louis CR 696 4 12001 3.6
St Louis CSAH 35 1 {2001 6.4
St Louis CSAH 35 2 2001 2.4
Stecle CR61 1 {2002 12.0
Stedle CR61 2 2002 12.0
Stecle CR61 3 2002 7.9
Stecle CR6&4 1 {2002 425
Stecle CR6&4 2 2002 49.9
Stecle CR6&4 3 2002 53.5
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TableD.4. RD percent recovery and duration data.

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Chissgo | CR85 |2001] 4 |14-Ma-01] -1940 | 214 |04May-01] 7.3 |pesk
Chissgo | CR85 |2001] 4 |14Ma-01] 50 15 |10May-01 81
Chissgo | CR85 |2001] 4 |14Ma-01] 55 145 |11-May-01] 83
Chissgo | CR85 |2001] 4 |14-Ma-01] 60 14 |11-May-01] 83
Chissgo | CR85 |2001] 4 |14Ma-01] 65 135 |11-May-01] 83
Chissgo | CR85 |2001] 4 |14Ma-01] 70 13 |11-May-01] 83
Chissgo | CR85 |2001] 4 |14Ma-01] 75 125 |11-May-01] 83
Chissgo | CR85 |2001 4 |14-Ma-01] 80 12 |11-May-01] 83
Chissgo | CR85 |2001] 4 |14Ma-01] 85 115 |11-May-01] 83
Chissgo | CR85 |2001] 4 |14Ma-01] 90 11 |11-May-01] 83
Chissgo | CR85 |2001] 4 |14Ma-01] 95 105 |11-May-01] 83
Chissgo | CR85 |2001 4 |14-Ma-01] 100 1 |11-May-01] 83
Chissgo | CR85 |2001] 6 |14Ma-01] -1060 | 126 |31-May-01] 111 |peak
Chissgo | CR85 |2001] 6 |14Ma-01] 50 15 |o7-an01| 121
Chissgo | CR85 |2001] 6 |14Ma-01] 55 145 |07-dn-01| 121
Chissgo | CR85 |2001] 6 |14-Ma-01] 60 14 |o7-an01| 121
Chissgo | CR85 |2001] 6 |14Ma-01] 65 135 |07-dn-01| 121
Chissgo | CR85 |2001] 6 |14Ma-01] 70 13 |o7-an01] 121
Chissgo | CR85 |2001] 6 |14Ma-01] 75 125 |07-dn-01| 121
Chissgo | CR85 |2001] 6 |14-Ma-01] 80 12 |o7-an01| 121
Chissgo | CR85 |2001] 6 |14Ma-01] 85 115 |07-dun-01| 121
Chissgo | CR85 |2001] 6 |14-Ma-01] 90 11 |o7-ano01] 121
Chissgo | CR85 |2001] 6 |14Ma-01] 95 105 |07-dun-01| 121
Chissgo | CR85 |2001 6 |14-Mar-01] 100 1 |o7-an01| 121
Chissgo | CR88 |2001] 1 |19-Ma-01] 20 18  |08an01| 116 |pek
Chissgo | CR88 |2001] 1 |19-Ma-01] 50 15 |20-n-01| 136
Chissgo | CR88 |2001] 1 |19-Ma-01] 55 145 |23-0in-01| 137
Chissgo | CR88 |2001] 1 |19-Ma-01] 60 14  |250n-01] 140
Chissgo | CR88 |2001] 1 |19-Ma-01] 65 135 |27-dn-01| 143
Chissgo | CR88 |2001] 1 |19-Ma-01] 70 13 |29-n-01| 146
Chissgo | CR88 |2001] 1 |19-Ma-01] 75 125 |30-dun-01| 147
Chissgo | CR88 |2001] 1 |19-Ma-01] 80 12 |02-ad-01]| 150
Chissgo | CR88 |2001] 1 |19-Ma-01] 85 115 | 04wl-01| 153
Chissgo | CR88 |2001] 1 |19-Ma-01] 90 11 | 05-0d-01| 154
Chissgo | CR88 |2001] 1 |19-Ma-01] 95 105 | 06-0u-01| 156
Chissgo | CR88 |2001] 1 |19-Mar-01] 100 1 |08wl-01| 159
Chissgo | CR88 |2001] 2 |19-Ma-01] 40 16 |19Ap-01] 44  |pek
Chissgo | CR88 |2001] 2 |19-Ma-01] 50 15 |24Ap-01] 54
Chissgo | CR88 |2001] 2 |19-Ma-01] 55 145 |28Apr0l| 57
Chissgo | CR88 |2001] 2 |19-Ma-01] 60 14  |01-May-01] 6.1
Chissgo | CR88 |2001] 2 |19-Ma-01] 65 135 |06-May-01] 6.9
Chissgo | CR88 |2001] 2 |19-Ma-01] 70 13 |09May-01] 7.3
Chissgo | CR88 |2001] 2 |19-Ma-01] 75 125 |14May-01] 80
Chissgo | CR88 |2001] 2 |19-Ma-01] 80 12 |18May-01] 86
Chissgo | CR88 |2001] 2 |19-Ma-01] 85 115 |24May-01] 94
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Chissgo | CR88 |2001] 2 |19-Ma-01] 90 11 |30-May-01] 103
Chissgo | CR88 |2001] 2 |19-Ma-01] 95 105 |07-dn-01| 114
Chissgo | CR88 |2001] 2 |19-Mar-01] 100 1 |15ano01| 126
Chissgo | CR88 |2001] 3 |19-Mar-01] -120 32 |19Ap-01| 44 |pesk
Chissgo | CR88 |2001] 3 |19-Ma-01] 50 15 |30May-01] 103
Chissgo | CR88 |2001] 3 |19-Ma-01] 55 145 |01-dn-01| 106
Chissgo | CR88 |2001] 3 |19-Ma-01] 60 14 |04an-01] 110
Chissgo | CR88 |2001] 3 |19-Ma-01] 65 135 |06-dn-01| 113
Chissgo | CR88 |2001] 3 |19-Ma-01] 70 13 |08an01| 116
Chissgo | CR88 |2001] 3 |19-Ma-01] 75 125 |11-dn-01]| 120
Chissgo | CR88 |2001] 3 |19-Ma-01] 80 12 |14an01| 124
Chissgo | CR88 |2001] 3 |19-Ma-01] 85 115 | 17-dun-01| 129
Chissgo | CR88 |2001] 3 |19-Ma-01] 90 11 |20un-01| 133
Chissgo | CR88 |2001] 3 |19-Ma-01] 95 105 |23-dun-01| 137
Chissgo | CR88 |2001] 3 |19-Mar-01] 100 1 |28an01| 144
Clay | CR113 |2002] 1 |27-Mar-02] -140 34  |11-Ap-02| 21 |peak
Clay | CR113 |2002] 1 |27-Ma-02] 50 15 | 26an-02| 130
Clay | CrR113 |2002] 1 |27-Ma-02] 55 145 |29-0n-02| 134
Clay | CR113 |2002] 1 |27-Ma-02] 60 14 |02-d-02| 139
Clay | CR113 |2002] 1 |27-Ma-02] 65 135 | 05-0-02| 143
Clay | CR113 |2002] 1 |27-Ma-02] 70 13 | 07--02| 146
Clay | CrR113 |2002] 1 |27-Ma-02] 75 125 | 11-0u-02| 151
Clay | CR113 |2002] 1 |27-Ma-02] 80 12 |13-2d-02| 154
Clay | CR113 |2002] 1 |27-Ma-02] 85 115 | 150-02| 157
Clay | CR113 |2002] 1 |27-Ma-02] 90 11 |18-ad-02| 161
Clay | CrR113 |2002] 1 |27-Ma-02] 95 105 | 21-u-02| 166
Clay | CR113 |2002] 1 |27-Ma-02] 100 1 |2aa-02| 170
Clay | CR113 |2002] 2 |27-Ma-02] -370 57 |17-Ap-02| 30 |pesk
Clay | CR113 |2002] 2 |27-Ma-02] 50 15 |02-u-02| 139
Clay | CrR113 |2002] 2 |27-Ma-02] 55 145 | 03-0-02| 140
Clay | CR113 |2002] 2 |27-Ma-02] 60 14 | 05-00-02| 143
Clay | CR113 |2002] 2 |27-Ma-02] 65 135 | 06-0u-02| 144
Clay | CR113 |2002] 2 |27-Ma-02] 70 13 |08-du-02| 147
Clay | CrR113 |2002] 2 |27-Ma-02] 75 125 | 00-u-02| 149
Clay | CR113 |2002] 2 |27-Ma-02] 80 12 |11-d-02| 151
Clay | CR113 |2002] 2 |27-Ma-02] 85 115 | 12-0-02| 153
Clay | CR113 |2002] 2 |27-Ma-02] 90 11 |13-2d-02| 154
Clay | CrR113 |2002] 2 |27-Ma-02] 95 105 | 140-02| 156
Clay | CR113 |2002] 2 |27-Ma-02] 100 1 |16a-02| 159
Clay | CR113 |2002] 3 |27-Mar-02] -400 6 |23Ap02] 39 |pek
Clay | CR113 |2002] 3 |27-Ma-02] 50 15 |31-May-02] 93
Clay | CrR113 |2002] 3 |27-Ma-02] 55 145 |01-dn-02| 94
Clay | CR113 |2002] 3 |27-Ma-02] 60 14 |01-aun-02| 94
Clay | CR113 |2002] 3 |27-Ma-02] 65 135 |02-dn-02| 96
Clay | CR113 |2002] 3 |27-Ma-02] 70 13 |03an02| 97
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Clay | CrR113 |2002] 3 |27-Ma-02] 75 125 |03-dun-02| 97

Clay | CR113 |2002] 3 |27-Ma-02] 80 12 |05an-02] 100

Clay | CrR113 |2002] 3 |27-Ma-02] 85 115 |06-dun-02| 101

Clay | CR113 |2002] 3 |27-Ma-02] 90 11 |07-an-02| 103

Clay | CrR113 |2002] 3 |27-Ma-02] 95 105 |09-dn-02| 106

Clay | CR113 |2002] 3 |27-Ma-02] 100 1 |12an02| 110

Clay | CSAH12 |2002] 1 |27-Mar-02]  -30 23 |11-Ap-02] 21 |peak
Clay | CSAH12 |2002] 1 |27-Ma-02] 50 15 |30-Apr-02] 49

Clay | CSAH12 |2002] 1 |27-Ma-02] 55 145 |01-May-02] 50

Clay | CSAH12 |2002] 1 |27-Ma-02] 60 14 |02-May-02] 51

Clay | CSAH12 |2002] 1 |27-Ma-02] 65 135 |03May-02] 53

Clay | CSAH12 |2002] 1 |27-Ma-02] 70 13 |04May-02] 54

Clay | CSAH12 |2002] 1 |27-Ma-02] 75 125 |05May-02] 56

Clay | CSAH12 |2002] 1 |27-Ma-02] 80 12 |06-May-02] 57

Clay | CSAH12 |2002] 1 |27-Ma-02] 85 115 |07-May-02| 59

Clay | CSAH12 |2002] 1 |27-Ma-02] 90 11 |08May-02] 60

Clay | CSAH12 |2002] 1 |27-Ma-02] 95 105 |09May-02 61

Clay | CSAH12 |2002] 1 |27-Mar-02] 100 1 |10-May-02] 63

Clay | CSAH12 |2002] 2 |27-Mar02| 47 153 |17-Apr02| 30 |pesk
Clay | CSAH12 |2002] 2 |27-Ma-02] 50 15 |18Apr-02] 31

Clay | CSAH12 |2002] 2 |27-Ma-02] 55 145 |18Apr02| 31

Clay | CSAH 12 |2002] 2 |27-Ma-02] 60 14 |19Apr-02| 33

Clay | CSAH12 |2002] 2 |27-Ma-02] 65 135 |19-Apr02| 33

Clay | CSAH12 |2002] 2 |27-Ma-02] 70 13 |19Apr-02| 33

Clay | CSAH12 |2002] 2 |27-Ma-02] 75 125 |19-Apr02| 33

Clay | CSAH12 |2002] 2 |27-Ma-02] 80 12 |20Apr-02| 34

Clay | CSAH12 |2002] 2 |27-Ma-02] 85 115 |21-Apr02| 36

Clay | CSAH12 |2002] 2 |27-Ma-02] 90 11 |21-Apr-02| 36

Clay | CSAH12 |2002] 2 |27-Ma-02] 95 105 |22-Apr02| 37

Clay | CSAH12 |2002] 2 |27-Mar-02] 100 1 |2-Ap02| 37

Clay | CSAH 12 |2002] 3 |27-Ma-02] 46 154 |17-Apr02| 30 | pesk
Clay | CSAH12 |2002] 3 |27-Ma-02] 50 15 |19-Apr-02| 33

Clay | CSAH12 |2002] 3 |27-Ma-02] 55 145 |21-Apr02| 36

Clay | CSAH 12 |2002] 3 |27-Ma-02] 60 14 |23Apr-02] 39

Clay | CSAH12 |2002] 3 |27-Ma-02] 65 135 |25Apr02| 41

Clay | CSAH12 |2002] 3 |27-Ma-02] 70 13 |26Apr-02| 43

Clay | CSAH12 |2002] 3 |27-Ma-02] 75 125 |28-Apr02| 46

Clay | CSAH 12 |2002] 3 |27-Ma-02] 80 12 |30Apr-02] 49

Clay | CSAH12 |2002] 3 |27-Ma-02] 85 115 |02May-02| 51

Clay | CSAH12 |2002] 3 |27-Ma-02] 90 11 |04May-02] 54

Clay | CSAH 12 |2002] 3 |27-Ma-02] 95 105 |06May-02 57

Clay | CSAH12 |2002] 3 |27-Mar-02] 100 1 |or-May-02] 59
Clearwater | CSAH 31A |2002] 1 |06-Apr-02| -180 38 |17-Ap-02] 16 |pedk
Clearwater | CSAH 31A [2002] 1 |06-Apr-02| 50 15 |18an-02| 104
Clearwater | CSAH 31A |2002] 1 |06-Apr-02| 55 145 |20-un-02| 107
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 60 14 |21-0n-02| 109
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 65 135 |240n-02| 113
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 70 13 |25an-02| 114
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 75 125 |27-dn-02| 1.7
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 80 12 |28an02| 119
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 85 115 |30-dn-02| 121
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 90 11 |02-au02| 124
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 95 105 |04wl-02| 127
Clearwater | CSAH 31A [2002] 1 |06-Apr-02] 100 1 |o6al-02| 130
Clearwater | CSAH 31A |2002] 2 |06-Apr-02| -280 48 |02May-02 37 |pesk
Clearwater | CSAH 31A [2002] 2 |06-Apr-02] 50 15 | 03-au-02| 126
Clearwater | CSAH 31A [2002] 2 |06-Apr-02] 55 145 |03-0-02| 126
Clearwater | CSAH 31A [2002 2 |06-Apr-02] 60 14 |0ad02| 127
Clearwater | CSAH 31A [2002] 2 |06-Apr-02] 65 135 |05.0u-02| 129
Clearwater | CSAH 31A [2002] 2 |06-Apr-02] 70 13 | 060u02| 130
Clearwater | CSAH 31A [2002] 2 |06-Apr-02] 75 125 |07-ul-02| 131
Clearwater | CSAH 31A 2002 2 |06-Apr-02] 80 12 |07-au-02| 131
Clearwater | CSAH 31A [2002 2 |06-Apr-02] 85 115 |0o-wi-02| 134
Clearwater | CSAH 31A [2002] 2 |06-Apr-02] 90 11 |09-au02| 134
Clearwater | CSAH 31A [2002 2 |06-Apr-02] 95 105 |10-0-02| 136
Clearwater | CSAH 31A [2002] 2 |06-Apr-02] 100 1 | 11a-02| 137
Clearwater | CSAH 31A |2002] 3 |06-Apr-02]  -60 26 |24-Apr-02| 26 |pesk
Clearwater | CSAH 31A [2002 3 |06-Apr-02] 50 15  |07-May-02] 44
Clearwater | CSAH 31A [2002] 3 |06-Apr-02] 55 145 |08May-02] 46
Clearwater | CSAH 31A [2002] 3 |06-Apr-02] 60 14 |09-May-02| 47
Clearwater | CSAH 31A |2002] 3 |06-Apr-02] 65 135 |10May-02] 49
Clearwater | CSAH 31A [2002] 3 |06-Apr-02] 70 13 |12-May-02] 51
Clearwater | CSAH 31A [2002] 3 |06-Apr-02] 75 125 |13May-02] 53
Clearwater | CSAH 31A [2002] 3 |06-Apr-02] 80 12  |15May-02] 56
Clearwater | CSAH 31A [2002] 3 |06-Apr-02] 85 115 |16May-02] 57
Clearwater | CSAH 31A [2002] 3 |06-Apr-02] 90 11 |19May-02] 61
Clearwater | CSAH 31A [2002 3 |06-Apr-02] 95 105 |[20May-02] 63
Clearwater | CSAH 31A [2002] 3 |06-Apr-02] 100 1 |24May-02 6.9
Clearwater | CSAH 31B |2002] 2 |06-Apr-02]  -40 24 |0>-May-02 37 |pesk
Clearwater | CSAH 31B [2002] 2 |06-Apr-02] 50 15 |12-May-02] 51
Clearwater | CSAH 31B [2002 2 |06-Apr-02] 55 145 |13May-02] 53
Clearwater | CSAH 31B |2002] 2 |06-Apr-02] 60 14 |13-May-02] 53
Clearwater | CSAH 31B [2002 2 |06-Apr-02] 65 135 |14May-02] 54
Clearwater | CSAH 31B [2002] 2 |06-Apr-02] 70 13 |14May-02] 54
Clearwater | CSAH 318 [2002] 2 |06-Apr-02] 75 125 |15May-02] 56
Clearwater | CSAH 31B [2002] 2 |06-Apr-02] 80 12 |15May-02] 56
Clearwater | CSAH 31B [2002] 2 |06-Apr-02] 85 115 |16May-02] 57
Clearwater | CSAH 31B [2002] 2 |06-Apr-02] 90 11 |16-May-02] 57
Clearwater | CSAH 31B [2002] 2 |06-Apr-02] 95 105 |17-May-02] 59
Clearwater | CSAH 31B [2002] 2 |06-Apr-02] 100 1 |17May-02 59
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Clearwater | CSAH 31B |2002] 3 |06-Apr-02] -640 84 |17-Apr-02| 16 |pesk
Clearwater | CSAH 318 |2002] 3 |06-Apr-02] 50 15  |27-May-02] 7.3
Clearwater | CSAH 31B |2002 3 |06-Apr-02] 55 145 |27-May-02] 73
Clearwater | CSAH 318 |2002] 3 |06-Apr-02] 60 14 |28May-02] 7.4
Clearwater | CSAH 31B |2002 3 |06-Apr-02] 65 135 [28May-02] 74
Clearwater | CSAH 318 [2002 3 |06-Apr-02] 70 13 |29May-02] 76
Clearwater | CSAH 318 |2002] 3 |06-Apr-02] 75 125 |29May-02] 76
Clearwater | CSAH 318 |2002] 3 |06-Apr-02] 80 12 |30-May-02| 77
Clearwater | CSAH 31B |2002] 3 |06-Apr-02] 85 115 [31-May-02] 7.9
Clearwater | CSAH 318 [2002] 3 |06-Apr-02] 90 11 |31-May-02] 7.9
Clearwater | CSAH 31B [2002] 3 |06-Apr-02] 95 105 |01-dn-02| 80
Clearwater | CSAH 318 [2002] 3 |06-Apr-02| 100 1 |ozan02| 81
CrowWing| CR130 |2002] 1 [31-Mar-02] 30 17 |11Ap02| 16 |pexk
CrowWing| CR130 |2002] 1 [31-Mar-02] 50 15 |18Ap-02| 26
CrowWing| CR130 |2002] 1 [31-Mar-02] 55 145 |20Ap02] 29
CrowWing| CR130 |2002] 1 [31-Mar-02] 60 14 |22Apr02| 31
CrowWing| CR130 |2002] 1 [31-Mar-02] 65 135 |24Ap02| 34
CrowWing| CR130 |2002] 1 [31-Mar-02] 70 13 |25Ap-02| 36
CrowWing| CR130 |2002] 1 [31-Mar-02] 75 125 |27-Ap02] 39
CrowWing| CR130 |2002] 1 [31-Mar-02] 80 12 |28Apr-02| 40
CrowWing| CR130 |2002] 1 [31-Mar-02] 85 115 |01-May-02] 44
CrowWing| CR130 |2002] 1 [31-Mar-02 90 11 |02>-May-02] 46
CrowWing| CR130 |2002] 1 [31-Mar-02] 95 105 |04May-02] 49
CrowWing| CR130 |2002] 1 [31-Mar-02] 100 1 |07May-02 53
CrowWing| CR130 |2002] 2 [31-Ma-02] 0O 2 |[11-Ap-02] 16  |pek
CrowWing| CR130 |2002] 2 [31-Mar-02] 50 15  |02-May-02] 46
CrowWing| CR130 |2002] 2 [31-Mar-02] 55 145 |04May-02] 49
CrowWing| CR130 |2002| 2 [31-Mar-02] 60 14 |06-May-02] 51
CrowWing| CR130 |2002| 2 [31-Mar-02] 65 135 |08May-02] 54
CrowWing| CR130 |2002| 2 [31-Mar-02] 70 13 |11-May-02] 59
CrowWing| CR130 |2002] 2 [31-Mar-02] 75 125 |13May-02] 61
CrowWing| CR130 |2002] 2 [31-Mar-02] 80 12 |16May-02] 66
CrowWing| CR130 |2002] 2 [31-Mar-02] 85 115 |19May-02] 7.0
CrowWing| CR130 |2002] 2 [31-Mar-02] 90 11 |21-May-02] 7.3
CrowWing| CR130 |2002] 2 [31-Mar-02] 95 105 [25May-02] 7.9
CrowWing| CR130 |2002] 2 [31-Mar-02] 100 1 |30May-02 86
CrowWing| CR130 |2002] 3 [31-Ma-02] -150 35 |18-Apr-02| 26 |pesk
CrowWing| CR130 |2002] 3 [31-Mar-02] 50 15 |02>-May-02] 46
CrowWing| CR130 |2002| 3 [31-Mar-02] 55 145 |03May-02] 47
CrowWing| CR130 |2002| 3 [31-Mar-02] 60 14 |04-May-02] 49
CrowWing| CR130 |2002] 3 [31-Mar-02] 65 135 |04May-02] 49
CrowWing| CR130 |2002| 3 [31-Mar-02] 70 13 |04-May-02] 49
CrowWing| CR130 |2002| 3 [31-Mar-02] 75 125 |05May-02] 50
CrowWing| CR130 |2002| 3 [31-Mar-02] 80 12 |06-May-02] 51
CrowWing| CR130 |2002| 3 [31-Mar-02] 85 115 |06May-02] 51
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
CrowWing| CR130 |2002] 3 |31-Ma-02] 90 11 |07-May-02] 53
CrowWing| CR130 |2002] 3 |31-Ma-02] 95 105 |07-May-02] 53
CrowWing| CR130 |2002] 3 |31-Ma-02] 100 1 |os-May-02] 54
CrowWing| CR139 |2002] 1 |31-Ma-02] -30 23 |11-Ap02| 16 |peak
CrowWing| CR139 |2002] 1 |31-Ma-02] 50 15 |30Apr-02] 43
CrowWing| CR139 |2002] 1 |31-Ma-02] 55 145 |02-May-02] 46
CrowWing| CR139 |2002] 1 |31-Ma-02] 60 14 |04May-02] 49
CrowWing| CR139 |2002] 1 [31-Ma-02| 65 135 |06May-02 51
CrowWing| CR139 |2002] 1 |31-Ma-02] 70 13 |07-May-02] 53
CrowWing| CR139 |2002] 1 |31-Ma-02] 75 125 |10May-02 57
CrowWing| CR139 |2002] 1 |31-Ma-02] 80 12 |12May-02] 60
CrowWing| CR139 |2002] 1 |31-Ma-02| 85 115 |13May-02] 61
CrowWing| CR139 |2002] 1 |31-Ma-02] 90 11 |16May-02] 66
CrowWing| CR139 |2002] 1 |31-Ma-02] 95 105 |19-May-02] 7.0
CrowWing| CR139 |2002] 1 |31-Ma-02] 100 1 |2aMay-02] 77
CrowWing| CR139 |2002] 2 |31-Ma-02] -100 3 |18Ap02| 26 |pek
CrowWing| CR139 |2002] 2 |31-Ma-02] 50 15 |25Ap-02] 36
CrowWing| CR139 |2002] 2 |31-Ma-02] 55 145 |25Apr02| 36
CrowWing| CR139 |2002] 2 |31-Ma-02] 60 14 |26Apr-02] 37
CrowWing| CR139 |2002] 2 [31-Ma-02| 65 135 |26-Apr02| 37
CrowWing| CR139 |2002] 2 |31-Ma-02] 70 13 |27-Apr-02] 39
CrowWing| CR139 |2002] 2 |31-Ma-02| 75 125 |28Apr02| 40
CrowWing| CR139 |2002] 2 |31-Ma-02] 80 12 |28Apr-02| 40
CrowWing| CR139 |2002] 2 [31-Ma-02| 85 115 |29-Apr02| 41
CrowWing| CR139 |2002] 2 |31-Ma-02] 90 11 |30Apr-02| 43
CrowWing| CR139 |2002] 2 |31-Ma-02] 95 105 |01-May-02] 44
CrowWing| CR139 |2002] 2 |31-Ma-02] 100 1 |o-May-02] 46
CrowWing| CR139 |2002] 3 |31-Ma-02] -160 36 |18-Ap-02| 26 |peak
CrowWing| CR139 |2002] 3 |31-Ma-02] 50 15 |25Ap-02] 36
CrowWing| CR139 |2002] 3 |31-Ma-02] 55 145 |25Apr02| 36
CrowWing| CR139 |2002] 3 |31-Ma-02] 60 14 |25Ap-02] 36
CrowWing| CR139 |2002] 3 [31-Ma-02| 65 135 |25Apr02| 36
CrowWing| CR139 |2002] 3 |31-Ma-02] 70 13 |25Ap-02] 36
CrowWing| CR139 |2002] 3 |31-Ma-02] 75 125 |28-Apr02| 40
CrowWing| CR139 |2002] 3 |31-Ma-02] 80 12 |02May-02| 46
CrowWing| CR139 |2002] 3 |31-Ma-02| 85 115 |07-May-02] 53
CrowWing| CR139 |2002] 3 |31-Ma-02] 90 11 |12May-02] 60
CrowWing| CR139 |2002] 3 |31-Ma-02] 95 105 |14May-02] 63
CrowWing| CR139 |2002] 3 |31-Ma-02] 100 1 |19May-02] 7.0
Douglas | CR73 |2001 1 |29-Ma-01] -60 26 |10-Ap01| 17 |peak
Douglas | CR73 |2000] 1 |25-Feb-00| 40 16 |20-Ma-00] 34  |pesk
Douglas | CR73 |2001] 1 |29-Mar-01] 50 15 |16-May-01 6.9
Douglas | CR73 |2000] 1 |25-Feb-00| 50 15 |14Apr-00] 70
Douglas | CR73 |2000] 1 |25-Feb-00| 55 145 |20-Apr-00| 7.9
Douglas | CR73 |2001] 1 |29-Ma-01] 55 145 |18May-01] 71
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Douglas | CR73 |2001] 1 |29-Ma-01] 60 14 |19May-01] 73
Douglas | CR73 |2000] 1 |25-Feb-00| 60 14 |25Ap-00] 86
Douglas | CR73 |2001] 1 |29-Ma-01] 65 135 |21-May-01] 76
Douglas | CR73 |2000] 1 |25-Feb-00| 65 135 |29-Apr00| 91
Douglas | CR73 |2001] 1 |29-Ma-01] 70 13 |23May-01] 7.9
Douglas | CR73 |2000] 1 |25-Feb-00| 70 13 |04-May-00, 9.9
Douglas | CR73 |2000] 1 |25-Feb-00| 75 125 |07-May-00] 103
Douglas | CR73 |2001] 1 |29-Ma-01] 75 125 |24-May-01] 80
Douglas | CR73 |2000] 1 |25-Feb-00| 80 12 |10-May-00, 107
Douglas | CR73 |2001] 1 |29-Ma-01] 80 12 |26May-01] 83
Douglas | CR73 |2001] 1 |29-Ma-01] 85 115 |29May-01] 87
Douglas | CR73 |2000] 1 |25-Feb-00| 85 115 |13May-00 111
Douglas | CR73 |2001] 1 |29-Mar-01] 90 11 |30-May-01 89
Douglas | CR73 |2000] 1 |25-Feb-00| 90 11 |16:May-00] 116
Douglas | CR73 |2000] 1 |25-Feb-00| 95 105 |17-May-00] 117
Douglas | CR73 |2001] 1 |29-Ma-01] 95 105 |3l-May-01] 90
Douglas | CR73 |2000] 1 |25-Feb-00| 100 1 |20May-00] 121
Douglas | CR73 |2001] 1 |29-Mar-01] 100 1 |03ano0l| 94
Douglas | CR73 |2001 2 |29-Mar-01] -10 21 |24-Ap01| 37 |peak
Douglas | CR73 |2001] 2 |29-Mar-01] 50 15 |15May-01] 6.7
Douglas | CR73 |2001] 2 |29-Ma-01] 55 145 |17-May-01] 7.0
Douglas | CR73 |2001] 2 |29-Ma-01] 60 14 |18May-01 71
Douglas | CR73 |2001] 2 |29-Ma-01] 65 135 |19-May-01] 7.3
Douglas | CR73 |2001] 2 |29-Mar-01] 70 13 |[22-May-01] 7.7
Douglas | CR73 |2001] 2 |29-Ma-01] 75 125 |23May-01] 7.9
Douglas | CR73 |2001] 2 |29-Ma-01] 80 12  |24May-01] 80
Douglas | CR73 |2001] 2 |29-Ma-01] 85 115 |26-May-01] 83
Douglas | CR73 |2001] 2 |29-Mar-01] 90 11 |28-May-01] 86
Douglas | CR73 |2001] 2 |29-Ma-01] 95 105 |30May-01] 89
Douglas | CR73 |2001] 2 |29-Mar-01] 100 1 [30May-01] 89
Douglas | CR73 |2000] 3 |25-Feb-00| -80 28  |27-Mar-00| 44 |peak
Douglas | CR73 |2001] 3 |29-Mar-01] -20 22 |10Ap01| 17 |pesk
Douglas | CR73 |2000] 3 |25-Feb-00| 50 15 |29Apr-00] 91
Douglas | CR73 |2001] 3 |29-Mar-01] 50 15 |13May-01] 64
Douglas | CR73 |2000] 3 |25-Feb-00| 55 145 |01-May-00] 94
Douglas | CR73 |2001] 3 |29-Ma-01] 55 145 |16May-01] 69
Douglas | CR73 |2000] 3 |25-Feb-00| 60 14 |02May-00] 96
Douglas | CR73 |2001] 3 |29-Ma-01] 60 14 |17-May-01] 70
Douglas | CR73 |2001] 3 |29-Ma-01] 65 135 |19-May-01] 7.3
Douglas | CR73 |2000] 3 |25-Feb-00| 65 135 |04May-00] 99
Douglas | CR73 |2000] 3 |25-Feb-00| 70 13 |06-May-00, 101
Douglas | CR73 |2001] 3 |29-Ma-01] 70 13 |20May-01] 74
Douglas | CR73 |2001] 3 |29-Ma-01] 75 125 |22-May-01] 77
Douglas | CR73 |2000] 3 |25-Feb-00| 75 125 |08-May-00 104
Douglas | CR73 |2001] 3 |29-Ma-01] 80 12 |24May-01] 80
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Douglas | CR73 |2000] 3 |25-Feb-00| 80 12 |10-May-00, 107
Douglas | CR73 |2001] 3 |29-Ma-01] 85 115 |24May-01] 80
Douglas | CR73 |2000] 3 |25-Feb-00| 85 115 |11-May-00] 109
Douglas | CR73 |2001] 3 |29-Mar-01] 90 11 |26May-01] 83
Douglas | CR73 |2000] 3 |25-Feb-00| 90 11 |13-May-00, 111
Douglas | CR73 |2000] 3 |25-Feb-00| 95 105 |16May-00] 116
Douglas | CR73 |2001] 3 |29-Ma-01] 95 105 |27-May-01] 84
Douglas | CR73 |2001 3 |29-Mar-01] 100 1 |28May-01] 86
Douglas | CR73 |2000] 3 |25-Feb-00| 100 1 |17-May-00] 117
Douglas | CR73 |2000] 5 |25-Feb-00| -90 20 |17-Ap-00] 74 |peak
Douglas | CR73 |2000] 5 |25-Feb-00| 50 15 |02-May-00] 96
Douglas | CR73 |2000] 5 |25-Feb-00| 55 145 |02-May-00 96
Douglas | CR73 |2000] 5 |25-Feb-00| 60 14 |03-May-00, 9.7
Douglas | CR73 |2000] 5 |25-Feb-00| 65 135 |04AMay-00] 9.9
Douglas | CR73 |2000] 5 |25-Feb-00| 70 13 |05May-00] 100
Douglas | CR73 |2000] 5 |25-Feb-00| 75 125 |06-May-00 101
Douglas | CR73 |2000] 5 |25-Feb-00| 80 12 |08-May-00] 104
Douglas | CR73 |2000] 5 |25-Feb-00| 85 115 |09-May-00| 106
Douglas | CR73 |2000] 5 |25-Feb-00| 90 11 |10-May-00, 107
Douglas | CR73 |2000] 5 |25-Feb-00| 95 105 |11-May-00] 109
Douglas | CR73 |2000] 5 |25-Feb-00| 100 1 |13May-00] 111
Douglas | CR74 |2000] 1 |25-Feb-00| -580 78  |10Ap-00] 64 |peak
Douglas | CR74 |2001] 1 |29-Mar-01] 40 16  |01-May-01] 47 |pek
Douglas | CR74 |2001] 1 |29-Ma-01] 50 15 |09-May-01 59
Douglas | CR74 |2000] 1 |25-Feb-00| 50 15 |14May-00] 113
Douglas | CR74 |2000] 1 |25-Feb-00| 55 145 |15May-00 114
Douglas | CR74 |2001] 1 |29-Ma-01] 55 145 |11-May-01] 61
Douglas | CR74 |2000] 1 |25-Feb-00| 60 14  |16:May-00] 116
Douglas | CR74 |2001] 1 |29-Ma-01] 60 14 |13May-01] 64
Douglas | CR74 |2000] 1 |25-Feb-00| 65 135 |17-May-00 117
Douglas | CR74 |2001] 1 |29-Ma-01] 65 135 |16May-01] 69
Douglas | CR74 |2000] 1 |25-Feb-00| 70 13 |18-May-00, 119
Douglas | CR74 |2001] 1 |29-Ma-01] 70 13 |17-May-01] 7.0
Douglas | CR74 |2001] 1 |29-Ma-01] 75 125 |19-May-01] 7.3
Douglas | CR74 |2000] 1 |25-Feb-00| 75 125 |18-May-00] 119
Douglas | CR74 |2000] 1 |25-Feb-00| 80 12 |20May-00, 121
Douglas | CR74 |2001] 1 |29-Ma-01] 80 12 |21-May-01] 76
Douglas | CR74 |2000] 1 |25-Feb-00| 85 115 |21-May-00] 123
Douglas | CR74 |2001] 1 |29-Ma-01] 85 115 |24May-01] 80
Douglas | CR74 |2001] 1 |29-Ma-01] 90 11 |25May-01 81
Douglas | CR74 |2000] 1 |25-Feb-00| 90 11 |22-May-00] 124
Douglas | CR74 |2000] 1 |25-Feb-00| 95 105 |22-May-00] 124
Douglas | CR74 |2001] 1 |29-Ma-01] 95 105 |27-May-01] 84
Douglas | CR74 |2000] 1 |25-Feb-00| 100 1 |22-May-00] 124
Douglas | CR74 |2001] 1 |29-Mar-01] 100 1 |29May-01] 87
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Douglas | CR74 |2001] 2 |29-Ma-01] -710 91 |01-May-01] 47 |peak
Douglas | CR74 |2001] 2 |29-Ma-01] 50 15 |24May-01] 80
Douglas | CR74 |2001] 2 |29-Ma-01] 55 145 |25May-01] 81
Douglas | CR74 |2001] 2 |29-Ma-01] 60 14  |27-May-01] 84
Douglas | CR74 |2001] 2 |29-Ma-01] 65 135 |29May-01] 87
Douglas | CR74 |2001] 2 |29-Mar-01] 70 13 |30-May-01 89
Douglas | CR74 |2001] 2 |29-Ma-01] 75 125 |3l-May-01] 90
Douglas | CR74 |2001] 2 |29-Ma-01] 80 12 |ot-auno01| 91
Douglas | CR74 |2001] 2 |29-Ma-01] 85 115 |02-dn-01| 93
Douglas | CR74 |2001] 2 |29-Mar-01] 90 11 |04an01| 96
Douglas | CR74 |2001] 2 |29-Ma-01] 95 105 |05-dun-01| 97
Douglas | CR74 |2001] 2 |29-Mar-01] 100 1 |o6an01| 99
Douglas | CR74 |2000] 3 |25-Feb-00| -1080 | 128 |06-Apr-00| 59 |peak
Douglas | CR74 |2001 3 |29-Mar-01] -10 21 |10Ap01| 17 |peak
Douglas | CR74 |2000] 3 |25-Feb-00| 50 15 |12-May-00] 110
Douglas | CR74 |2001] 3 |29-Mar-01] 50 15 |09-May-01 59
Douglas | CR74 |2001] 3 |29-Ma-01] 55 145 |11-May-01] 61
Douglas | CR74 |2000] 3 |25-Feb-00| 55 145 |13May-00 111
Douglas | CR74 |2001] 3 |29-Ma-01] 60 14 |12-May-01] 63
Douglas | CR74 |2000] 3 |25-Feb-00| 60 14 |13-May-00, 111
Douglas | CR74 |2000] 3 |25-Feb-00| 65 135 |13May-00] 111
Douglas | CR74 |2001] 3 |29-Ma-01] 65 135 |13May-01] 64
Douglas | CR74 |2000] 3 |25-Feb-00| 70 13 |14May-00] 113
Douglas | CR74 |2001] 3 |29-Ma-01] 70 13 |15May-01] 6.7
Douglas | CR74 |2001] 3 |29-Ma-01] 75 125 |17-May-01] 7.0
Douglas | CR74 |2000] 3 |25-Feb00| 75 125 |14May-00] 113
Douglas | CR74 |2000] 3 |25-Feb-00| 80 12 |14May-00] 113
Douglas | CR74 |2001] 3 |29-Ma-01] 80 12 |18May-01] 71
Douglas | CR74 |2000] 3 |25-Feb-00| 85 115 |14May-00] 113
Douglas | CR74 |2001] 3 |29-Ma-01] 85 115 |19-May-01] 7.3
Douglas | CR74 |2000] 3 |25-Feb-00| 90 11 |15May-00] 114
Douglas | CR74 |2001] 3 |29-Mar-01] 90 11 |[20May-01] 74
Douglas | CR74 |2001] 3 |29-Ma-01] 95 105 |22-May-01] 77
Douglas | CR74 |2000] 3 |25-Feb-00| 95 105 |15May-00] 114
Douglas | CR74 |2000] 3 |25-Feb-00| 100 1 |15May-00] 114
Douglas | CR74 |2001 3 |29-Mar-01] 100 1 |23May-01] 7.9
Douglas | CR74 |2000] 5 |25-Feb-00| -40 24 |06-Ap-00] 59 |peak
Douglas | CR74 |2000] 5 |25-Feb-00| 50 15 |24Apr-00] 84
Douglas | CR74 |2000] 5 |25-Feb-00| 55 145 |26-Apr00| 87
Douglas | CR74 |2000] 5 |25-Feb-00| 60 14  |28Apr-00] 9.0
Douglas | CR74 |2000] 5 |25-Feb-00| 65 135 |29-Apr-00| 91
Douglas | CR74 |2000] 5 |25-Feb-00| 70 13 |30Apr-00] 93
Douglas | CR74 |2000] 5 |25-Feb-00| 75 125 |02-May-00 96
Douglas | CR74 |2000] 5 |25-Feb-00| 80 12  |04May-00, 9.9
Douglas | CR74 |2000] 5 |25-Feb-00| 85 115 |06-May-00] 101

D-101




TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Douglas | CR74 |2000] 5 |25-Feb-00| 90 11 |07-May-00] 103
Douglas | CR74 |2000] 5 |25-Feb-00| 95 105 |10May-00] 107
Douglas | CR74 |2000] 5 |25-Feb-00| 100 1 |12-May-00] 110
Fillmore | CSAH 21 |2000| 1 |24-Feo-00| 20 18  |21-Ma-00| 37  |pek
Fillmore | CSAH 21 |2000] 1 |24-Feb-00| 20 18  |17-Apr-00] 76 |pesk
Fillmore | CSAH 21 |2001] 1 [16:Mar-01] 50 15 |25Ap-01] 57
Fillmore | CSAH 21 |2000| 1 |24-Feo-00| 50 15 |25Ma-00] 43
Fillmore | CSAH 21 |2001] 1 [16-Mar-01] 55 145 |27-Apr0l| 60
Fillmore | CSAH 21 |2000| 1 |24-Feb-00| 55 145 |26-Ma-00| 44
Fillmore | CSAH 21 |2000| 1 |24-Feb-00| 60 14 |27-Ma-00] 46
Fillmore | CSAH 21 |2001] 1 [16:Mar-01] 60 14 |30Apr-01] 64
Fillmore | CSAH 21 |2000| 1 |24-Feo-00| 65 135 |28-Ma-00| 47
Fillmore | CSAH 21 |2001] 1 [16:Mar-01] 65 135 |01-May-01] 66
Fillmore | CSAH 21 |2000] 1 |24-Feb-00| 70 13 |29-Ma-00 4.9
Fillmore | CSAH 21 |2001] 1 [16:Mar-01] 70 13 |03-May-01 6.9
Fillmore | CSAH 21 |2000 1 |24-Feo-00| 75 125 |30-Ma-00] 50
Fillmore | CSAH 21 |2001] 1 [16:Mar-01] 75 125 |05-May-01] 71
Fillmore | CSAH 21 |2000| 1 |24-Feo-00| 80 12 |31-Ma-00] 51
Fillmore | CSAH 21 |2001] 1 [16:Mar-01] 80 12 |06-May-01] 7.3
Fillmore | CSAH 21 |2001] 1 [16-Mar-01] 85 115 |08-May-01] 7.6
Fillmore | CSAH 21 |2000| 1 |24-Feb-00| 85 115 |02-Apr-00| 54
Fillmore | CSAH 21 |2001] 1 [16:Mar-01] 90 11 |10May-01 7.9
Fillmore | CSAH 21 |2000| 1 |24-Feo-00| 90 11 |04Apr-00] 57
Fillmore | CSAH 21 |2000| 1 |24-Feo-00| 95 105 |05Apr-00| 59
Fillmore | CSAH 21 |2001] 1 [16:Mar-01] 95 105 |12-May-01] 81
Fillmore | CSAH 21 |2000| 1 |24-Feb-00| 100 1 |06-Apr-00] 6.0
Fillmore | CSAH 21 |2001] 1 [16-Mar-01] 100 1 |15Ma-01] 86
Fillmore | CSAH 21 |2001] 2 [16-Mar-01]  -60 26 |01-May-01] 66 |peak
Fillmore | CSAH 21 |2001] 2 [16:Mar-01] 50 15 |07-May-01] 74
Fillmore | CSAH 21 |2001] 2 [16:Mar-01] 55 145 |0B-May-01] 76
Fillmore | CSAH 21 |2001] 2 [16:Mar-01] 60 14 |09-May-01] 7.7
Fillmore | CSAH 21 |2001] 2 [16-Mar-01] 65 135 |09-May-01] 7.7
Fillmore | CSAH 21 |2001] 2 [16:Mar-01] 70 13 |10May-01] 7.9
Fillmore | CSAH 21 |2001] 2 [16:Mar-01] 75 125 |10May-01] 7.9
Fillmore | CSAH 21 |2001] 2 [16:Mar-01] 80 12 |11-May-01] 80
Fillmore | CSAH 21 |2001] 2 [16-Mar-01] 85 115 |11-May-01] 80
Fillmore | CSAH 21 |2001] 2 [16-Mar-01] 90 11 |12-May-01] 81
Fillmore | CSAH 21 |2001] 2 [16:Mar-01] 95 105 |12-May-01] 81
Fillmore | CSAH 21 |2001] 2 [16-Mar-01] 100 1 |1>-May-01] 81
Fillmore | CSAH 21 |2001] 3 [16-Mar-01]  -30 23 |24-Ap-01| 56 |peak
Fillmore | CSAH 21 |2000| 3 |24-Feb-00| 48 152 |14Ma-00] 27 |pesk
Fillmore | CSAH 21 |2001] 3 [16:Mar-01] 50 15 |20May-01] 106
Fillmore | CSAH 21 |2000 3 |24-Feb-00| 50 15 |21-Ma-00] 37
Fillmore | CSAH 21 |2001] 3 [16-Mar-01] 55 145 |30-May-01] 107
Fillmore | CSAH 21 |2000 3 |24-Feb-00| 55 145 |22-Ma-00] 3.9
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Fillmore | CSAH 21 |2001] 3 [16-Mar-01] 60 14  |31-May-01] 109
Fillmore | CSAH 21 |2000 3 |24-Feb-00| 60 14 |23Ma-00] 40
Fillmore | CSAH 21 |2001] 3 [16:Mar-01] 65 135 |02-dun-01] 111
Fillmore | CSAH 21 |2000| 3 |24-Feo-00| 65 135 |24-Ma-00| 41
Fillmore | CSAH 21 |2000 3 |24-Feb-00| 70 13 |25Ma-00] 43
Fillmore | CSAH 21 |2001] 3 [16:Mar-01] 70 13 |o4an01| 114
Fillmore | CSAH 21 |2001] 3 [16:Mar-01] 75 125 |05-dn-01| 116
Fillmore | CSAH 21 |2000| 3 |24-Feo-00| 75 125 |25-Ma-00] 43
Fillmore | CSAH 21 |2000 3 |24-Feb-00| 80 12 |26Ma-00] 44
Fillmore | CSAH 21 |2001] 3 [16:Mar-01] 80 12 |06an01| 117
Fillmore | CSAH 21 |2001] 3 [16:Mar-01] 85 115 |08-dn-01| 120
Fillmore | CSAH 21 |2000| 3 |24-Feo-00| 85 115 |27-Ma-00| 46
Fillmore | CSAH 21 |2001] 3 [16:Mar-01] 90 11 |09-an01| 121
Fillmore | CSAH 21 |2000 3 |24-Feb-00| 90 11 |286Ma-00] 47
Fillmore | CSAH 21 |2001] 3 [16:Mar-01] 95 105 |11-dn-01| 124
Fillmore | CSAH 21 |2000| 3 |24-Feb-00| 95 105 |20-Ma-00| 4.9
Fillmore | CSAH 21 |2000 3 |24-Feb-00| 100 1 |30Ma-00] 50
Fillmore | CSAH 21 |2001] 3 [16-Mar-01] 100 1 |12ano01| 126
Fillmore | CSAH 21 |2000| 5 |24-Feo-00| 30 17 |04May-00, 100 |pesk
Lincon | CR121 |2000 1 |23-Feb-00| -190 39  |27-Mar-00| 47 |peak
Lincon | CR121 |2001] 1 [19Mar-01] 30 17  |01-May-01] 61 |pesk
Lincon | CR121 |2001] 1 [19Mar-01] 50 15 |04May-01] 66
Lincon | CR121 |2000| 1 |23-Feb-00| 50 15 |17-May-00] 120
Lincon | CR121 |2000| 1 |23-Feb-00| 55 145 |18May-00 121
Lincon | CR121 |2001] 1 [19Mar-01] 55 145 |05May-01] 67
Lincon | CR121 |2000] 1 |23-Feb-00| 60 14 |19May-00] 123
Lincon | CR121 |2001] 1 [19Mar-01] 60 14 |06-May-01 69
Lincon | CR121 |2001] 1 [19-Mar-01] 65 135 |07-May-01] 7.0
Lincon | CR121 |2000| 1 |23-Feb-00| 65 135 |20May-00] 124
Lincon | CR121 |2000| 1 |23-Feb-00| 70 13 |21-May-00] 126
Lincon | CR121 |2001] 1 [19Mar-01] 70 13 |07-May-01] 7.0
Lincon | CR121 |2000| 1 |23-Feb-00| 75 125 |22-May-00 12.7
Lincon | CR121 |2001] 1 [19Mar-01] 75 125 |15May-01] 81
Lincon | CR121 |2001] 1 [19Mar-01] 80 12 |31-May-01] 104
Lincon | CR121 |2000] 1 |23-Feb-00| 80 12 |23May-00, 129
Lincon | CR121 |2000| 1 |23-Feb-00| 85 115 |24-May-00] 13.0
Lincon | CR121 |2001] 1 [19Mar-01] 85 115 |11-dn-01] 120
Lincon | CR121 |2000] 1 |23-Feb-00| 90 11 |26-May-00] 133
Lincon | CR121 |2001] 1 [19Mar-01] 90 11 |17-un-01] 129
Lincon | CR121 |2000| 1 |23-Feb-00| 95 105 |27-May-00 134
Lincon | CR121 |2001] 1 [19Mar-01] 95 105 |25-0n-01| 14.0
Lincon | CR121 |2001] 1 [19-Mar-01] 100 1 |o1-al-01| 149
Lincon | CR121 |2000| 1 |23-Feb-00| 100 1 |29-May-00] 137
Lincon | CR121 |2001] 2 [19-Mar-01] -20 22  |15May-01] 81 |pesk
Lincon | CR121 |2001] 2 [19Mar-01] 50 15 |25May-01] 96
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Lincon | CR121 |2001] 2 [19Mar-01] 55 145 |26-May-01] 97
Lincon | CR121 |2001] 2 [19-Mar-01] 60 14 |27-May-01] 9.9
Lincon | CR121 |2001] 2 [19Mar-01] 65 135 |29-May-01] 101
Lincon | CR121 |2001] 2 [19-Mar-01] 70 13 |30May-01] 103
Lincon | CR121 |2001] 2 [19Mar-01] 75 125 |01-dn-01| 106
Lincon | CR121 |2001] 2 [19-Mar-01] 80 12 |02-an01| 107
Lincon | CR121 |2001] 2 [19Mar-01] 85 115 |03-dun-01| 109
Lincon | CR121 |2001] 2 [19-Mar-01] 90 11 |05an01| 111
Lincon | CR121 |2001] 2 [19Mar-01] 95 105 |07-dn-01| 114
Lincon | CR121 |2001] 2 [19-Mar-01] 100 1 |osano0l| 116
Lincon | CR121 |2000| 3 |23-Feb-00| 20 18 |01-May-00, 97 |pek
Lincon | CR121 |2001] 3 [19-Mar-01] 40 16 |15May-01 81 |pek
Lincon | CR121 |2000| 3 |23-Feb-00| 50 15 |09-May-00,  10.9
Lincon | CR121 |2001] 3 [19-Mar-01] 50 15 |20May-01 89
Lincon | CR121 |2001] 3 [19Mar-01] 55 145 |23May-01] 93
Lincon | CR121 |2000| 3 |23-Feb-00| 55 145 |11-May-00 111
Lincon | CR121 |2001] 3 [19Mar-01] 60 14 |25May-01] 96
Lincon | CR121 |2000| 3 |23-Feb-00| 60 14 |12-May-00] 113
Lincon | CR121 |2000| 3 |23-Feb-00| 65 135 |14May-00 116
Lincon | CR121 |2001] 3 [19-Mar-01] 65 135 |27-May-01] 99
Lincon | CR121 |2000| 3 |23-Feb-00| 70 13 |15May-00, 117
Lincon | CR121 |2001] 3 [19Mar-01] 70 13 |30May-01] 103
Lincon | CR121 |2001] 3 [19Mar-01] 75 125 |02-dun-01] 107
Lincon | CR121 |2000 3 |23-Feb-00| 75 125 |17-May-00 120
Lincon | CR121 |2000| 3 |23-Feb-00| 80 12 |18:May-00 121
Lincon | CR121 |2001] 3 [19-Mar-01] 80 12 |05an01] 111
Lincon | CR121 |2001] 3 [19Mar-01] 85 115 |07-dn-01| 114
Lincon | CR121 |2000 3 |23-Feb-00| 85 115 |20May-00 124
Lincon | CR121 |2001] 3 [19Mar-01] 90 11 |09-an01| 117
Lincon | CR121 |2000| 3 |23-Feb-00| 90 11 |22-May-00, 127
Lincon | CR121 |2001] 3 [19Mar-01] 95 105 |12-din-01| 121
Lincon | CR121 |2000 3 |23-Feb-00| 95 105 |23-May-00 129
Lincon | CR121 |2000| 3 |23-Feb-00| 100 1 |24May-00] 130
Lincon | CR121 |2001] 3 [19-Mar-01] 100 1 |15ano01| 126
Lincon | CR121 |2001] 4 [19Mar-01] 0 2 |o1-May-01] 61 |peak
Lincon | CR121 |2001] 4 [19-Mar-01] 50 15 |30-May-01] 103
Lincon | CR121 |2001] 4 [19Mar-01] 55 145 |02-dn-01] 107
Lincon | CR121 |2001] 4 [19Mar-01] 60 14 |06an-01| 113
Lincon | CR121 |2001] 4 [19Mar-01] 65 135 |09-dun-01| 117
Lincon | CR121 |2001] 4 [19-Mar-01] 70 13 |14-an01| 124
Lincon | CR121 |2001] 4 [19Mar-01] 75 125 |18-dn-01| 130
Lincon | CR121 |2001] 4 [19-Mar-01] 80 12 |22-n-01| 136
Lincon | CR121 |2001] 4 [19Mar-01] 85 115 | 26-dun-01| 141
Lincon | CR121 |2001] 4 [19-Mar-01] 90 11 |02-d01]| 150
Lincon | CR121 |2001] 4 [19Mar-01] 95 105 | o7-l-01| 157
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Lincon | CR121 |2001] 4 [19-Mar-01] 100 1 |140-01] 167
Lincon | CR121 |2001] 5 [19-Mar-01] -10 21 |10Ap-01] 31 |peak
Lincon | CR121 |2001] 5 [19Mar-01] 50 15 |27-Apr-01] 56
Lincon | CR121 |2000| 5 |23-Feb-00| 50 15 |17-Apr-00] 7.7  |pesk
Lincon | CR121 |2001] 5 [19Mar-01] 55 145 |29-Apr0l] 59
Lincon | CR121 |2000| 5 |23-Feb-00| 55 145 |20-Apr00| 81
Lincon | CR121 |2001] 5 [19-Mar-01] 60 14 |01-May-01 61
Lincon | CR121 |2000| 5 |23-Feb-00| 60 14 |23Apr-00| 86
Lincon | CR121 |2001] 5 [19Mar-01] 65 135 |03May-01] 64
Lincon | CR121 |2000| 5 |23-Feb-00| 65 135 |26-Apr00| 90
Lincon | CR121 |2000| 5 |23-Feb-00| 70 13 |29Apr-00] 94
Lincon | CR121 |2001] 5 [19-Mar-01] 70 13 |05-May-01] 6.7
Lincon | CR121 |2001] 5 [19Mar-01] 75 125 |07-May-01] 7.0
Lincon | CR121 |2000| 5 |23-Feb-00| 75 125 |02-May-00] 9.9
Lincon | CR121 |2001] 5 [19-Mar-01] 80 12 |10May-01] 74
Lincon | CR121 |2000| 5 |23-Feb-00| 80 12 |05May-00] 103
Lincon | CR121 |2001] 5 [19Mar-01] 85 115 |12-May-01] 77
Lincon | CR121 |2000| 5 |23-Feb-00| 85 115 |08-May-00] 107
Lincon | CR121 |2000| 5 |23-Feb-00| 90 11 |10May-00] 110
Lincon | CR121 |2001] 5 [19-Mar-01] 90 11  |15May-01] 81
Lincon | CR121 |2000| 5 |23-Feb-00| 95 105 |12-May-00] 113
Lincon | CR121 |2001] 5 [19Mar-01] 95 105 |18May-01] 86
Lincon | CR121 |2001] 5 [19-Mar-01] 100 1 |21-May-01] 9.0
Lincon | CR121 |2000 5 |23-Feb-00| 100 1 |14May-00] 116
Lincon | CSAH 18 |2001] 1 [18-Mar-01] -40 24 |15May-01] 83 |peak
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 10 19 |27-Ma-00] 47 |pek
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 50 15 |29Apr-00] 94
Lincon | CSAH 18 |2001] 1 [18-Mar-01] 50 15 |280n01| 146
Lincon | CSAH 18 |2001] 1 [18:Mar-01] 55 145 |28-0n-01| 146
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 55 145 |04AMay-00] 101
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 60 14 |07-May-00] 106
Lincon | CSAH 18 |2001] 1 [18-Mar-01] 60 14 |29-0n-01| 147
Lincon | CSAH 18 |2001] 1 [18:Mar-01] 65 135 |29-0n-01| 147
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 65 135 |11-May-00] 111
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 70 13 |15May-00, 117
Lincon | CSAH 18 |2001] 1 [18-Mar-01] 70 13 |30-un-01| 149
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 75 125 |19-May-00] 123
Lincon | CSAH 18 |2001] 1 [18:Mar-01] 75 125 | 0L-ul-01| 150
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 80 12 |22-May-00, 127
Lincon | CSAH 18 |2001] 1 [18-Mar-01] 80 12 |02-ad-01| 151
Lincon | CSAH 18 |2001] 1 [18:Mar-01] 85 115 | 0z-u-01| 151
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 85 115 |26-May-00] 133
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 90 11 |29May-00, 137
Lincon | CSAH 18 |2001] 1 [18-Mar-01] 90 11 |03-au-01| 153
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 95 105 |31-May-00 14.0
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Lincon | CSAH18 |2001] 1 [18:Mar-01] 95 105 |03-01| 153
Lincon | CSAH 18 |2001] 1 [18-Mar-01] 100 1 |o3al-01| 153
Lincon | CSAH 18 |2000] 1 |23-Feb-00| 100 1 |03an00| 144
Lincon | CSAH 18 |2001] 2 [18-Mar-01]  -90 20  |07-May-01] 71 |peak
Lincon | CSAH 18 |2001] 2 [18:Mar-01] 50 15 |19May-01 89
Lincon | CSAH 18 |2001] 2 [18:Mar-01] 55 145 |19May-01] 89
Lincon | CSAH 18 |2001] 2 [18:Mar-01] 60 14 |19May-01 89
Lincon | CSAH 18 |2001] 2 [18-Mar-01] 65 135 |20May-01] 90
Lincon | CSAH 18 |2001] 2 [18:Mar-01] 70 13 |20May-01] 9.0
Lincon | CSAH 18 |2001] 2 [18:Mar-01] 75 125 |21-May-01] 91
Lincon | CSAH 18 |2001] 2 [18:Mar-01] 80 12 |21-May-01] 91
Lincon | CSAH 18 |2001] 2 [18-Mar-01] 85 115 |21-May-01] 91
Lincon | CSAH 18 |2001] 2 [18:Mar-01] 90 11 |22May-01] 93
Lincon | CSAH 18 |2001] 2 [18:Mar-01] 95 105 |22-May-01] 93
Lincon | CSAH 18 |2001] 2 [18-Mar-01] 100 1 |2-May-01] 93
Lincon | CSAH 18 |2001] 3 [18-Mar-01] -200 4 |15May-01] 83 |pesk
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 50 15 |21-May-01] 91
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 55 145 |21-May-01] 91
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 60 14 |21-May-01] 91
Lincoln | CSAH 18 |2000] 3 |23-Feb-00| 60 14 |24Apr-00] 87 |pek
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 65 135 |21-May-01] 91
Lincon | CSAH 18 |2000] 3 |23-Feb-00| 65 135 |02-May-00] 9.9
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 70 13 |21-May-01] 91
Lincoln | CSAH 18 |2000] 3 |23-Feb-00| 70 13 |07-May-00] 106
Lincon | CSAH 18 |2000] 3 |23-Feb-00| 75 125 |10May-00] 110
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 75 125 |22-May-01] 93
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 80 12 |22-May-01] 93
Lincoln | CSAH 18 |2000] 3 |23-Feb-00| 80 12 |11-May-00, 111
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 85 115 |23May-01] 94
Lincon | CSAH 18 |2000] 3 |23-Feb-00| 85 115 |13May-00] 114
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 90 11 |23May-01] 94
Lincoln | CSAH 18 |2000] 3 |23-Feb-00| 90 11 |14May-00] 116
Lincon | CSAH 18 |2000] 3 |23-Feb-00| 95 105 |15May-00] 117
Lincon | CSAH 18 |2001] 3 [18:Mar-01] 95 105 |23May-01] 94
Lincon | CSAH 18 |2000] 3 |23-Feb-00| 100 1 |16May-00] 119
Lincon | CSAH 18 |2001] 3 [18-Mar-01] 100 1 |23May-01] 94
Lincon | CSAH 18 |2001] 4 [18:Mar-01] 10 19 |10Ap-01] 33 |pek
Lincon | CSAH 18 |2001] 4 [18:Mar-01] 50 15 |15Apr-01] 40
Lincon | CSAH 18 |2001] 4 [18:Mar-01] 55 145 |16Aprol| 41
Lincon | CSAH 18 |2001] 4 [18-Mar-01] 60 14  |17-Apr-01| 43
Lincon | CSAH 18 |2001] 4 [18:Mar-01] 65 135 |17-Aprol| 43
Lincon | CSAH 18 |2001] 4 [18:Mar-01] 70 13 |18Ap-01| 44
Lincon | CSAH 18 |2001] 4 [18:Mar-01] 75 125 |19-Aprol| 46
Lincon | CSAH 18 |2001] 4 [18-Mar-01] 80 12 |20Apr-01| 47
Lincon | CSAH 18 |2001] 4 [18:Mar-01] 85 115 |21-Aprol| 49
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Lincon | CSAH 18 |2001] 4 [18-Mar-01] 90 11 |21-Apr-01] 49
Lincon | CSAH 18 |2001] 4 [18:Mar-01] 95 105 |22-Aprol| 50
Lincon | CSAH 18 |2001] 4 [18-Mar-01] 100 1 |24Ap01] 53
Lincoln | CSAH 18 |2000] 5 |23-Feb-00|  -50 25 |14Ma-00] 29 |peak
Lincon | CSAH 18 |2001] 5 [18-Mar-01]  -20 22 |07-May-01] 71 |peak
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 50 15 |09-May-00,  10.9
Lincon | CSAH 18 |2001] 5 [18:Mar-01] 50 15 |25May-01 97
Lincon | CSAH 18 |2001] 5 [18-Mar-01] 55 145 |26-May-01] 9.9
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 55 145 |10May-00 110
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 60 14 |11-May-00, 111
Lincon | CSAH 18 |2001] 5 [18:Mar-01] 60 14 |27-May-01] 100
Lincon | CSAH 18 |2001] 5 [18-Mar-01] 65 135 |28-May-01] 101
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 65 135 |12-May-00| 113
Lincon | CSAH 18 |2001] 5 [18:Mar-01] 70 13 |29May-01] 103
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 70 13 |13May-00] 114
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 75 125 |14May-00 116
Lincon | CSAH 18 |2001] 5 [18:Mar-01] 75 125 |30-May-01] 104
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 80 12 |15May-00, 117
Lincon | CSAH 18 |2001] 5 [18:Mar-01] 80 12 |0l-aun01| 107
Lincon | CSAH 18 |2001] 5 [18-Mar-01] 85 115 |02-dun-01| 109
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 85 115 |16-May-00] 119
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 90 11 |17-May-00] 120
Lincon | CSAH 18 |2001] 5 [18:Mar-01] 90 11 |03an-01] 110
Lincon | CSAH 18 |2001] 5 [18-Mar-01] 95 105 |04-dun-01| 111
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 95 105 |17-May-00] 120
Lincon | CSAH 18 |2000] 5 |23-Feb-00| 100 1 |18May-00] 121
Lincon | CSAH 18 |2001] 5 [18-Mar-01] 100 1 |o5ano01| 113
Mahnomen | CSAH 14 |2001] 1 [30-Mar-01]  -70 27 |16-May-01] 67 |peak
Mahnomen | CSAH 14 |2001] 1 |30-Mar-01] 50 15 |14-0n-01] 109
Mahnomen | CSAH 14 |2001] 1 |30-Mar-01] 55 145 |14-Jn-01] 109
Mahnomen | CSAH 14 |2001] 1 |30-Mar-01] 60 14 |140n01] 109
Mahnomen | CSAH 14 |2001] 1 [30-Mar-01] 65 135 |15-9n-01] 110
Mahnomen | CSAH 14 |2000 1 |24-Feb-00| 70 13 |26Apr-00] 89  |pesk
Mahnomen | CSAH 14 |2001] 1 |30-Mar-01] 70 13 |16an01] 111
Mahnomen | CSAH 14 |2001] 1 |30-Mar-01] 75 125 |16-dun-01] 111
Mahnomen | CSAH 14 |2000| 1 |24-Feo-00| 75 125 |29-Apr00| 93
Mahnomen | CSAH 14 |2000] 1 |24-Feb-00| 80 12 |01-May-00] 96
Mahnomen | CSAH 14 |2001] 1 |30-Mar-01] 80 12 |17-n-01] 113
Mahnomen | CSAH 14 |2000 1 |24-Feb-00| 85 115 |04AMay-00] 100
Mahnomen | CSAH 14 |2001] 1 [30-Mar-01] 85 115 |17-dn-01| 113
Mahnomen | CSAH 14 |2000 1 |24-Feb-00| 90 11 |06-May-00] 103
Mahnomen | CSAH 14 |2001] 1 |30-Mar-01] 90 11 |18an-01| 114
Mahnomen | CSAH 14 |2001] 1 |30-Mar-01] 95 105 |18-dn-01| 114
Mahnomen | CSAH 14 |2000 1 |24-Feb-00| 95 105 |08-May-00 106
Mahnomen | CSAH 14 |2000 1 |24-Feb-00| 100 1 |11-May-00] 110
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Mahnomen | CSAH 14 |2001] 1 [30-Mar-01] 100 1 |18-ano01| 114
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| -310 51 |10-May-00] 109 |pesk
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 10 19  |24May-01] 79 |pek
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 50 15 |30-May-01] 87
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 50 15 |12n-00| 156
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 55 145 |13-00-00| 157
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 55 145 |30-May-01 87
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 60 14 13000 157
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 60 14 |30-May-01] 87
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 65 135 |14-0n-00| 159
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 65 135 [31-May-01 89
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 70 13 |02an-01| 91
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 70 13 |150n-00| 160
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 75 125 |03dn-01| 93
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 75 125 |16-0n-00| 161
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 80 12 |03an-01| 93
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 80 12 |17-0n-00| 163
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 85 115 |04dn-01| 94
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 85 115 |18dn-00| 164
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 90 11 |05an-01| 96
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 90 11 |190n-00| 166
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 95 105 |06-dn-01| 97
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 95 105 |20-0n-00| 16.7
Mahnomen | CSAH 14 |2001] 2 [30-Mar-01] 100 1 |08-ano01| 100
Mahnomen | CSAH 14 |2000] 2 |24-Feb-00| 100 1 |23an00| 171
Mahnomen | CSAH 14 |2001] 3 [30-Ma-01] -480 68 |16May-01] 67 |pesk
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| -160 36 |26-Apr-00| 89 |pesk
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 50 15 |02an01| 91
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 50 15 |14May-00 114
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 55 145 |02-dn-01| 91
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 55 145 |14May-00| 114
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 60 14  |02an01| 91
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 60 14  |15-May-00 116
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 65 135 |03-dn-01| 93
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 65 135 |16May-00 117
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 70 13 |03an-01| 93
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 70 13 |16-May-00] 1.7
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 75 125 |04-dn-01| 94
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 75 125 |17-May-00, 119
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 80 12 |04dn-0l| 94
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 80 12 |18-May-00 120
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 85 115 |05dn-01| 96
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 85 115 |19May-00 121
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 90 11 |05an-01| 96
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 90 11 |20-May-00 123
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Mahnomen | CSAH 14 |2001] 3 [30-Ma-01] 95 105 |06-dn-01| 97
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 95 105 |[20May-00] 123
Mahnomen | CSAH 14 |2001] 3 [30-Mar-01] 100 1 |07-uno01| 9.9
Mahnomen | CSAH 14 |2000] 3 |24-Feb-00| 100 1 [21-May-00] 124
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| -280 48 |03May-00] 99 |pek
Mahnomen | CSAH 14 |2001] 4 [30-Ma-01] -280 48 |24May-01] 7.9 |pesk
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 50 15 | 05an-01| 96
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 50 15  |23an00| 171
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 55 145 |250n-00| 17.4
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 55 145 |05dn-01| 96
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 60 14 |05an-01| 96
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 60 14 |26:0n-00| 176
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 65 135 |28-0n-00| 17.9
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 65 135 |06-dn-01| 97
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 70 13 | 01-u-00| 183
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 70 13 |06-n-01| 97
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 75 125 |06-dn-01| 97
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 75 125 |02-0-00| 184
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 80 12 |07-n-01| 99
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 80 12 |04au-00| 187
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 85 115 |06-0-00| 190
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 85 115 |07-dn-01| 99
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 90 11 |07-n-01| 9.9
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 90 11 | 07-u-00| 191
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 95 105 |10-0-00| 196
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 95 105 |08dn-01| 100
Mahnomen | CSAH 14 |2000] 4 |24-Feb-00| 100 1 | 13200 200
Mahnomen | CSAH 14 |2001] 4 [30-Mar-01] 100 1 |08-ano01| 100
Mahnomen | CSAH 14 |2001] 5 [30-Ma-01] -180 38 |16May-01] 67 |pesk
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 30 17 |26Apr-00| 89 |pek
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 50 15 |01-May-00 9.6
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 50 15 | 01-au-01| 133
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 55 145 |02May-00, 9.7
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 55 145 |03-0u-01| 136
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 60 14 |03-May-00 9.9
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 60 14 | 04au-01| 137
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 65 135 |04May-00] 100
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 65 135 |06-0-01| 140
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 70 13 |05-May-00] 101
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 70 13 | 08-0u-01| 143
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 75 125 |07-May-00] 104
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 75 125 |10-0-01| 146
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 80 12 |08-May-00 106
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 80 12 | 10-00-01| 147
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 85 115 |08-May-00] 106
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Mahnomen | CSAH 14 |2001] 5 [30-Ma-01] 85 115 |12-0-01| 14.9
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 90 11 |09-May-00] 107
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 90 11 | 1400-00| 151
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 95 105 |10-May-00,  10.9
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 95 105 |17-0-01| 156
Mahnomen | CSAH 14 |2000] 5 |24-Feb-00| 100 1 |11-May-00] 110
Mahnomen | CSAH 14 |2001] 5 [30-Mar-01] 100 1 |18al-01| 157
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| -20 22 |10-May-00] 109 |pesk
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 50 15 | 06-n-00| 147
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 55 145 |07-dn-00| 14.9
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 60 14 |09-0n-00| 151
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 65 135 |13-90-00| 157
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 70 13 |15n-00| 160
Mahnomen | CSAH S8 |2001] 1 [30-Ma-01 75 125 |16May-01] 67 |pesk
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 75 125 |17-0n-00| 163
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 80 12 |20n-00| 167
Mahnomen | CSAH 8 |2001] 1 [30-Mar-01] 80 12 |21-May-01] 7.4
Mahnomen | CSAH 8 |2001] 1 [30-Mar-01] 85 115 [27-May-01] 83
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 85 115 |23-9n-00| 171
Mahnomen | CSAH 8 |2001] 1 [30-Mar-01 90 11 |31-May-01] 89
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 90 11 |26:0n-00| 176
Mahnomen | CSAH 8 |2001] 1 [30-Mar-01 95 105 |05dn-01| 96
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 95 105 |OLa-00| 183
Mahnomen | CSAH 8 |2001] 1 [30-Mar-01] 100 1 |0gano1| 101
Mahnomen | CSAH 8 |2000] 1 |24-Feb-00| 100 1 | 04al-00| 187
Mahnomen | CSAH S |2001] 2 [30-Ma-01] -130 33  |31-May-01] 89 |pesk
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 50 15 |03-May-00 9.9 |pek
Mahnomen | CSAH 8 |2001] 2 [30-Mar-01] 50 15 | 06-dun-01| 97
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 50 15 |04-May-00 100
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 55 145 |04May-00] 100
Mahnomen | CSAH 8 |2001] 2 [30-Mar-01] 55 145 |07-dn-01| 99
Mahnomen | CSAH 8 |2001] 2 [30-Mar-01] 60 14 |08an-01| 100
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 60 14 |05-May-00 101
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 65 135 |05May-00 101
Mahnomen | CSAH 8 |2001] 2 [30-Mar-01] 65 135 |08-dn-01| 100
Mahnomen | CSAH 8 |2001] 2 [30-Mar-01] 70 13 |09-an-01| 101
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 70 13 |05-May-00] 101
Mahnomen | CSAH S8 |2001] 2 [30-Mar-01 75 125 |10-n-01| 103
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 75 125 |06-May-00| 103
Mahnomen | CSAH 8 |2001] 2 [30-Mar-01] 80 12 |11-0n-01| 104
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 80 12 |07-May-00 104
Mahnomen | CSAH 8 |2001] 2 [30-Mar-01] 85 115 |11-dn-01| 104
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 85 115 |08-May-00] 106
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 90 11 |08-May-00 106
Mahnomen | CSAH 8 2001 2 [30-Mar-01] 90 11 |11-0n-01| 104
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Mahnomen | CSAH S8 |2001] 2 [30-Ma-01 95 105 |12-dn-01| 106
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 95 105 |10-May-00,  10.9
Mahnomen | CSAH 8 |2001] 2 [30-Mar-01] 100 1 |14ano01| 109
Mahnomen | CSAH 8 |2000] 2 |24-Feb-00| 100 1 |11-May-00] 110
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 30 17 |26Apr-00| 89 |pek
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 50 15 |10-May-00| 109
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 55 145 |14May-00| 114
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 60 14 |18-May-00 120
Mahnomen | CSAH 8 |2001] 3 [30-Mar-01] 60 14 |24May-01] 79 |pek
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 65 135 |22May-00] 126
Mahnomen | CSAH 8 |2001] 3 [30-Mar-01] 65 135 [27-May-01] 83
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 70 13 |26-May-00] 131
Mahnomen | CSAH 8 |2001] 3 [30-Mar-01] 70 13 |30-May-01] 87
Mahnomen | CSAH 8 |2001] 3 [30-Mar-01] 75 125 |03-dn-01| 93
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 75 125 |01-dn-00| 140
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 80 12 |07-n00| 149
Mahnomen | CSAH 8 |2001] 3 [30-Mar-01] 80 12 |06an-01| 97
Mahnomen | CSAH 8 |2001] 3 [30-Mar-01] 85 115 |11-dn-01| 104
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 85 115 |13-9n-00| 157
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 90 11 |20n00| 167
Mahnomen | CSAH 8 |2001] 3 [30-Mar-01] 90 11 |17-0n-01| 113
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 95 105 |OLa-00| 183
Mahnomen | CSAH 8 |2001] 3 [30-Mar-01 95 105 |23-dn-01| 121
Mahnomen | CSAH 8 |2000] 3 |24-Feb-00| 100 1 | 132-00| 200
Mahnomen | CSAH 8 |2001] 3 [30-Ma-01] 100 1 |o03al-01| 136
Mahnomen | CSAH 8 |2000] 4 |24-Feb-00| 85 115 |10May-00 109 |pesk
Mahnomen | CSAH 8 |2000] 4 |24-Feb-00| 90 11 |14May-00 114
Mahnomen | CSAH 8 |2001] 4 [30Ma-01] 949 | 1051 |16May-01] 67  |pesk
Mahnomen | CSAH 8 |2001] 4 [30-Mar-01 95 105 |05dn-01| 96
Mahnomen | CSAH 8 |2000] 4 |24-Feb-00| 95 105 |19May-00 121
Mahnomen | CSAH 8 |2001] 4 [30-Mar-01] 100 1 |1-an01| 104
Mahnomen | CSAH 8 |2000] 4 |24-Feb-00| 100 1 |23May-00] 127
Mahnomen | CSAH 8 |2001] 5 [30-Ma-01] -180 38  |31-May-01] 89 |pek
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| -20 22 |26-Apr-00| 89 |pesk
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01] 50 15  |29-0n-01| 130
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 50 15 |08-May-00 106
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01] 55 145 |0L-a-01| 133
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 55 145 |08-May-00| 106
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01] 60 14 | 03-au-01| 136
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 60 14 |09-May-00 107
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 65 135 |10-May-00 10.9
Mahnomen | CSAH 8 |2001] 5 [30-Ma-01] 65 135 |05.0u-01| 13.9
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 70 13 |11-May-00 110
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01] 70 13 | 06-0u-01| 140
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 75 125 |14May-00] 114
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Mahnomen | CSAHS8 |2001] 5 [30-Ma-01 75 125 |08-0u-01| 143
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01] 80 12 | 100001| 146
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 80 12 |15-May-00 116
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 85 115 |17-May-00, 119
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01] 85 115 |12-0-01| 149
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 90 11 |18-May-00 120
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01] 90 11 | 1400-00| 151
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01 95 105 |17-0-01| 156
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 95 105 |[20May-00] 123
Mahnomen | CSAH 8 |2001] 5 [30-Mar-01] 100 1 | 19l-01] 159
Mahnomen | CSAH 8 |2000] 5 |24-Feb-00| 100 1 |22May-00] 126
MilleLacs | CR112 |2002 1 [31-Ma-02| -420 62 |24-Apr-02| 34 |pesk
MilleLacs | CR112 |2002] 1 [31-Ma-02| 50 15 |29May-02] 84
MilleLacs | CR112 |2002] 1 [31-Ma-02| 55 145 |30May-02] 86
MilleLacs | CR112 |2002] 1 [31-Ma-02| 60 14 |31-May-02] 87
MilleLacs | CR112 |2002] 1 [31-Ma-02| 65 135 [31-May-02] 87
MilleLacs | CR112 |2002] 1 [31-Ma-02] 70 13 |0L-an-02| 89
MilleLacs | CR112 |2002] 1 [31-Ma-02| 75 125 |02-dn-02| 90
MilleLacs | CR112 |2002] 1 [31-Ma-02| 80 12 |02an02| 9.0
MilleLacs | CR112 |2002] 1 [31-Ma-02| 85 115 |03-dn-02| 91
MilleLacs | CR112 |2002] 1 [31-Ma-02] 90 11 |04an02| 93
MilleLacs | CR112 |2002] 1 [31-Ma-02| 95 105 |05dn-02| 94
MilleLacs | CR112 |2002] 1 [31-Mar-02] 100 1 |06-an02| 96
MilleLacs | CR112 |2002] 2 [31-Ma-02] -530 73 |17-Apr-02| 24 |pesk
MilleLacs | CR112 |2002] 2 [31-Ma-02| 50 15  |2-May-02] 7.4
MilleLacs | CR112 |2002] 2 [31-Ma-02| 55 145 [23May-02] 76
MilleLacs | CR112 |2002] 2 [31-Ma-02| 60 14 |23May-02] 76
MilleLacs | CR112 |2002] 2 [31-Ma-02| 65 135 [24May-02 7.7
MilleLacs | CR112 |2002] 2 [31-Ma-02| 70 13 |25-May-02] 7.9
MilleLacs | CR112 |2002] 2 [31-Ma-02| 75 125 |26May-02] 80
MilleLacs | CR112 |2002] 2 [31-Ma-02| 80 12 |27-May-02] 81
MilleLacs | CR112 |2002] 2 [31-Ma-02| 85 115 [28-May-02] 83
MilleLacs | CR112 |2002] 2 [31-Ma-02| 90 11 |28-May-02] 83
MilleLacs | CR112 |2002] 2 [31-Ma-02| 95 105 |31-May-02] 87
MilleLacs | CR112 |2002] 2 [31-Ma-02] 100 1 |03an02| 91
MilleLacs | CR112 |2002] 3 [31-Ma-02] -300 5 |17-Ap02] 24  |pesk
MilleLacs | CR112 |2002] 3 [31-Ma-02] 50 15 |07-May-02] 53
MilleLacs | CR112 |2002] 3 [31-Ma-02| 55 145 |08May-02] 54
MilleLacs | CR112 |2002] 3 [31-Ma-02| 60 14  |08-May-02] 54
MilleLacs | CR112 |2002] 3 [31-Ma-02| 65 135 |08May-02] 54
MilleLacs | CR112 |2002] 3 [31-Ma-02| 70 13 |08-May-02] 54
MilleLacs | CR112 |2002] 3 [31-Ma-02| 75 125 |08-May-02] 54
MilleLacs | CR112 |2002] 3 [31-Ma-02| 80 12 |08-May-02] 54
MilleLacs | CR112 |2002] 3 [31-Ma-02| 85 115 |08May-02] 54
MilleLacs | CR112 |2002] 3 [31-Ma-02] 90 11 |08-May-02] 54
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
MilleLacs | CR112 |2002] 3 [31-Ma-02| 95 105 |08-May-02] 54
MilleLacs | CR112 |2002] 3 [31-Ma-02| 100 1 |08May-02 54
MilleLacs | CR140 |2002] 1 [31-Ma-02| -180 38 |10-Apr-02| 14 |pesk
MilleLacs | CR140 |2002] 1 [31-Ma-02| 50 15 |07-May-02] 53
MilleLacs | CR140 |2002] 1 [31-Ma-02| 55 145 |08May-02] 54
MilleLacs | CR140 |2002] 1 [31-Ma-02| 60 14 |10-May-02] 57
MilleLacs | CR140 |2002] 1 [31-Ma-02| 65 135 |12May-02] 60
MilleLacs | CR140 |2002] 1 [31-Ma-02| 70 13 |13-May-02] 61
MilleLacs | CR140 |2002] 1 [31-Ma-02| 75 125 |14May-02] 63
MilleLacs | CR140 |2002] 1 [31-Ma-02| 80 12 |16May-02] 66
MilleLacs | CR140 |2002] 1 [31-Ma-02| 85 115 |18May-02] 69
MilleLacs | CR140 |2002] 1 [31-Ma-02] 90 11 |20May-02] 71
MilleLacs | CR140 |2002] 1 [31-Ma-02| 95 105 |22May-02] 74
MilleLacs | CR140 |2002] 1 [31-Mar-02] 100 1 |25May-02 7.9
MilleLacs | CR140 |2002] 2 [31-Ma-02] -10 21 |10-Apr-02| 14 |pesk
MilleLacs | CR140 |2002] 2 [31-Ma-02| 50 15 |28Apr-02| 40
MilleLacs | CR140 |2002] 2 [31-Ma-02| 55 145 |29Ap02] 41
MilleLacs | CR140 |2002] 2 [31-Ma-02| 60 14 |01-May-02] 44
MilleLacs | CR140 |2002] 2 [31-Ma-02| 65 135 |03May-02] 47
MilleLacs | CR140 |2002] 2 [31-Ma-02| 70 13 |06-May-02] 51
MilleLacs | CR140 |2002] 2 [31-Ma-02| 75 125 |08May-02] 54
MilleLacs | CR140 |2002] 2 [31-Ma-02| 80 12 |10-May-02] 57
MilleLacs | CR140 |2002] 2 [31-Ma-02| 85 115 |12May-02] 60
MilleLacs | CR140 |2002] 2 [31-Ma-02] 90 11 |14May-02] 63
MilleLacs | CR140 |2002] 2 [31-Ma-02| 95 105 |16May-02] 66
MilleLacs | CR140 |2002] 2 [31-Mar-02| 100 1 |20May-02 71
MilleLacs | CR140 |2002] 3 [31-Ma-02] 0 2 |17-Ap-02] 24 |pesk
MilleLacs | CR140 |2002] 3 [31-Ma-02| 50 15  |27-Apr02| 39
MilleLacs | CR140 |2002] 3 [31-Ma-02| 55 145 |29Ap02] 41
MilleLacs | CR140 |2002] 3 [31-Ma-02| 60 14 |30Apr-02| 43
MilleLacs | CR140 |2002] 3 [31-Ma-02| 65 135 |01-May-02] 44
MilleLacs | CR140 |2002] 3 [31-Ma-02| 70 13 |03-May-02| 47
MilleLacs | CR140 |2002] 3 [31-Ma-02| 75 125 |05May-02] 50
MilleLacs | CR140 |2002] 3 [31-Ma-02| 80 12 |07-May-02] 53
MilleLacs | CR140 |2002] 3 [31-Ma-02| 85 115 |09-May-02] 56
MilleLacs | CR140 |2002] 3 [31-Ma-02] 90 11 |12-May-02] 60
MilleLacs | CR140 |2002] 3 [31-Ma-02| 95 105 |13May-02] 61
MilleLacs | CR140 |2002] 3 [31-Mar-02] 100 1 |16May-02 66
Olmsed | CR101 |2001] 1 |19-Ma-01] -200 4 |02May-01] 63 |pesk
Olmsted | CR101 |2000] 1 |23-Feb-00| -10 21 |21-Ma-00] 39 |pesk
Olmsed | CR101 |2001] 1 |19-Ma-01] 50 15  |290n-01| 146
Olmsted | CR101 |2000] 1 |23-Feb-00| 50 15  |25Ma-00] 44
Olmsted | CR101 |2000] 1 |23-Feb-00| 55 145 |26Ma-00| 46
Olmsed | CR101 |2001] 1 |19-Ma-01] 55 145 |OLWI-01| 149
Olmsted | CR101 |2000] 1 |23-Feb-00| 60 14 |26Ma-00| 46
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Olmsted | CR101 |2001] 1 [19-Mar-01] 60 14 | 040001 153
Olmsted | CR101 |2000| 1 |23-Feb-00| 65 135 |27-Ma-00| 47
Olmsted | CR101 |2001] 1 [19-Mar-01] 65 135 |06-0-01| 156
Olmsted | CR101 |2001] 1 [19-Mar-01] 70 13 |08-du01| 159
Olmsted | CR101 |2000| 1 |23-Feb-00| 70 13 |27-Ma-00] 47
Olmsted | CR101 |2000| 1 |23-Feb-00| 75 125 |28-Ma-00] 49
Olmsted | CR101 |2001] 1 [19-Mar-01] 75 125 |11-a-01| 163
Olmsted | CR101 |2000| 1 |23-Feo-00| 80 12 |28Ma-00| 49
Olmsted | CR101 |2001] 1 [19-Mar-01] 80 12 | 14-2d01| 167
Olmsted | CR101 |2000| 1 |23-Feb-00| 85 115 |29-Ma-00] 50
Olmsted | CR101 |2001] 1 [19-Mar-01] 85 115 |18a-01| 17.3
Olmsted | CR101 |2001] 1 [19-Mar-01] 90 11 |22-d01| 179
Olmsted | CR101 |2000| 1 |23-Feb-00| 90 11 |29-Ma-00] 50
Olmsted | CR101 |2000| 1 |23-Feb-00| 95 105 |30-Ma-00] 51
Olmsted | CR101 |2001] 1 [19-Mar-01] 95 105 |26-0-01| 184
Olmsted | CR101 |2000| 1 |23-Feb-00| 100 1 |30Ma-00] 51
Olmsted | CR101 |2001] 1 [19-Mar-01] 100 1 |0l-Aug-01] 193
Olmsted | CR101 |2001] 2 [19-Mar-01] -200 4 |12-Apr0l] 34 |pesk
Olmsted | CR101 |2000| 2 |23-Feb-00| 30 17 |21-Ma-00] 39 |pesk
Olmsted | CR101 |2000| 2 |23-Feo-00| 50 15 |24Ma-00] 43
Olmsted | CR101 |2000| 2 |23-Feb-00| 55 145 |25-Ma-00] 44
Olmsted | CR101 |2000| 2 |23-Feb-00| 60 14 |25Ma-00] 44
Olmsted | CR101 |2000| 2 |23-Feb-00| 65 135 |26-Ma-00] 46
Olmsted | CR101 |2000| 2 |23-Fep-00| 70 13 |27-Ma-00| 47
Olmsted | CR101 |2000| 2 |23-Feb-00| 75 125 |29-Ma-00] 50
Olmsted | CR101 |2000| 2 |23-Feb-00| 80 12 |29-Ma-00] 50
Olmsted | CR101 |2000| 2 |23-Feb-00| 85 115 |30-Ma-00] 51
Olmsted | CR101 |2000| 2 |23-Feo-00| 90 11 |31-Ma-00| 53
Olmsted | CR101 |2000| 2 |23-Feb-00| 95 105 |02-Apr-00| 56
Olmsted | CR101 |2000| 2 |23-Feb-00| 100 1 |04-Apr00| 59
Olmsted | CR101 |2001] 3 [19-Mar-01] -360 56 |12-Ap01| 34 |pedk
Olmsted | CR101 |2000| 3 |23-Feb-00| 10 19 |20-Ma-00] 39  |pek
Olmsted | CR101 |2001] 3 [19-Mar-01] 50 15 |30May-01] 103
Olmsted | CR101 |2000| 3 |23-Feb-00| 50 15 |27-Ma-00] 47
Olmsted | CR101 |2000| 3 |23-Feb-00| 55 145 |27-Ma-00| 47
Olmsted | CR101 |2001] 3 [19-Mar-01] 55 145 |30-May-01] 103
Olmsted | CR101 |2000| 3 |23-Feb-00| 60 14 |29Ma-00] 50
Olmsted | CR101 |2001] 3 [19-Mar-01] 60 14 |31-May-01] 104
Olmsted | CR101 |2000| 3 |23-Feb-00| 65 135 |20-Ma-00] 50
Olmsted | CR101 |2001] 3 [19-Mar-01] 65 135 |02-dun-01| 107
Olmsted | CR101 |2001] 3 [19-Mar-01] 70 13 |03-an01| 109
Olmsted | CR101 |2000| 3 |23-Fep-00| 70 13 |29-Ma-00] 50
Olmsted | CR101 |2000| 3 |23-Feb-00| 75 125 |30-Ma-00] 51
Olmsted | CR101 |2001] 3 [19-Mar-01] 75 125 |04-dn-01| 110
Olmsted | CR101 |2001] 3 [19-Mar-01] 80 12 |05an01] 111
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Olmsted | CR101 |2000| 3 |23-Fep-00| 80 12 |30-Ma-00] 5.1
Olmsted | CR101 |2001] 3 [19-Mar-01] 85 115 |07-dn-01| 114
Olmsted | CR101 |2000| 3 |23-Feb-00| 85 115 |31-Ma-00] 53
Olmsted | CR101 |2001] 3 [19-Mar-01] 90 11 |08an01| 116
Olmsted | CR101 |2000| 3 |23-Fep-00| 90 11 |02Apr-00] 56
Olmsted | CR101 |2001] 3 [19-Mar-01] 95 105 |10-un-01| 119
Olmsted | CR101 |2000| 3 |23-Feb-00| 95 105 |03-Apr00| 57
Olmsted | CR101 |2001] 3 [19-Mar-01] 100 1 |[11-ano01| 120
Olmsted | CR101 |2000| 3 |23-Feb-00| 100 1 |04-Apr00| 59
Olmsted | CR101 |2001] 4 [19-Mar-01] -170 37 |02>-May-01] 63 |peak
Olmsted | CR101 |2000| 4 |23-Feb-00] -20 22 [21-Mar-00] 39 |peak
Olmsted | CR101 |2001] 4 [19-Mar-01] 50 15 |17-un-01| 129
Olmsted | CR101 |2000| 4 |23-Feo-00| 50 15 |30-Ma-00] 51
Olmsted | CR101 |2001] 4 [19-Mar-01] 55 145 |18-dn-01| 130
Olmsted | CR101 |2000| 4 |23-Feb-00| 55 145 |30-Ma-00] 51
Olmsted | CR101 |2000| 4 |23-Feo-00| 60 14 |31-Ma-00| 53
Olmsted | CR101 |2001] 4 [19-Mar-01] 60 14 |19-un-01| 131
Olmsted | CR101 |2000| 4 |23-Feo-00| 65 135 |01-Apr-00| 54
Olmsted | CR101 |2001] 4 [19-Mar-01] 65 135 |21-dn-01| 134
Olmsted | CR101 |2001] 4 [19-Mar-01] 70 13 |23-an01| 137
Olmsted | CR101 |2000| 4 |23-Fep-00| 70 13 |02Apr-00] 56
Olmsted | CR101 |2001] 4 [19-Mar-01] 75 125 |24-n-01] 139
Olmsted | CR101 |2000| 4 |23-Fep-00| 75 125 |02-Apr-00| 56
Olmsted | CR101 |2000| 4 |23-Feo-00| 80 12 |03Apr-00] 57
Olmsted | CR101 |2001] 4 [19-Mar-01] 80 12 |26an01] 141
Olmsted | CR101 |2001] 4 [19-Mar-01] 85 115 |28-dn-01| 144
Olmsted | CR101 |2000| 4 |23-Fep-00| 85 115 |04-Apr-00| 59
Olmsted | CR101 |2000| 4 |23-Feo-00] 90 11 |05Apr-00] 60
Olmsted | CR101 |2001] 4 [19-Mar-01] 90 11 |29-un-01| 146
Olmsted | CR101 |2001] 4 [19-Mar-01] 95 105 | 0L-au-01| 149
Olmsted | CR101 |2000| 4 |23-Feb-00| 95 105 |05-Apr00| 60
Olmsted | CR101 |2001] 4 [19-Mar-01] 100 1 |03wl-01| 151
Olmsted | CR101 |2000| 4 |23-Feb-00| 100 1 |06-Apr-00| 61
Olmsted | CR101 |2001] 5 [19-Mar-01] -510 71 |12-Ap01| 34 |peak
Olmsted | CR101 |2000| 5 |23-Feb-00| 30 17 |21-Ma-00] 39  |pesk
Olmsted | CR101 |2000| 5 |23-Feo-00| 50 15 |25Ma-00] 44
Olmsted | CR101 |2001] 5 [19-Mar-01] 50 15 |22-May-01] 91
Olmsted | CR101 |2001] 5 [19-Mar-01] 55 145 |23May-01] 93
Olmsted | CR101 |2000| 5 |23-Feb-00| 55 145 |26-Ma-00] 46
Olmsted | CR101 |2001] 5 [19-Mar-01] 60 14  |[24May-01] 94
Olmsted | CR101 |2000| 5 |23-Feo-00| 60 14 |27-Ma-00| 47
Olmsted | CR101 |2001] 5 [19-Mar-01] 65 135 |25May-01] 96
Olmsted | CR101 |2000| 5 |23-Feb-00| 65 135 |27-Ma-00| 47
Olmsted | CR101 |2001] 5 [19-Mar-01] 70 13 |26-May-01] 9.7
Olmsted | CR101 |2000| 5 |23-Fep-00| 70 13 |286Ma-00] 49
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Olmsed | CR101 |2000] 5 |23-Feb-00| 75 125 |29-Mar-00| 50
Olmsed | CR101 |2001] 5 |19-Ma-01| 75 125 [27-May-01 99
Olmsted | CR101 |2000] 5 |23-Feb-00| 80 12 |30Ma-00| 51
Olmsed | CR101 |2001] 5 |19-Ma-01] 80 12 |27-May-01] 9.9
Olmsted | CR101 |2000] 5 |23-Feb-00| 85 115 |30-Mar-00| 51
Olmsed | CR101 |2001] 5 |19-Ma-01| 85 115 [28-May-01] 100
Olmsed | CR101 |2001] 5 |19-Ma-01] 90 11 |29-May-01] 101
Olmsed | CR101 |2000] 5 |23-Feb-00| 90 11 |3-Ma-00| 53
Olmsed | CR101 |2001] 5 |19-Ma-01] 95 105 |30May-01] 103
Olmsted | CR101 |2000] 5 |23-Feb-00| 95 105 |31-Mar-00| 53
Olmsed | CR101 |2001] 5 |19-Mar-01] 100 1 |30May-01] 103
Olmsted | CR101 |2000] 5 |23-Feb-00| 100 1 |0l-Ap00| 54
Redwood | CSAH 17 2000 1 |23-Fep-00| 20 22 | 29Feb00| 09 |pesk
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 50 15  |[27-Ma-00| 47
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 55 145 |29Mar-00| 50
Redwood | CSAH 17 [2000] 1 |23-Feb-00| 60 14 |3-Ma-00] 53
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 65 135 |02Ap-00| 56
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 70 13 |04Apr00| 59
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 75 125 |06-Ap00 61
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 80 12 |08Ap-00| 64
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 85 115 |11-Ap00] 69
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 90 11 |13Apr00| 71
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 95 105 |15Apr00| 74
Redwood | CSAH 17 |2000] 1 |23-Feb-00| 100 1 |17-Apr00| 7.7
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 20 18 |0LMa-00] 10 |pek
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 50 15 |05Ma-00| 16
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 55 145 |06-Mar-00| 17
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 60 14 |06Ma-00| 17
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 65 135 |07-Mar-00| 19
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 70 13 |07-Ma-00| 19
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 75 125 |08-Ma-00| 20
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 80 12 |09Ma-00| 21
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 85 115 |10-Mar-00| 23
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 90 11 |11-Ma-00] 24
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 95 105 |12-Ma-00| 26
Redwood | CSAH 17 |2000] 2 |23-Feb-00| 100 1 |12-Ma-00| 26
Redwood | CSAH 17 2000 3 |23-Fep-00|  -30 23 |0-Ma-00] 10 |pesk
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 50 15 |17-Ma-00] 33
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 55 145 |17-Mar-00| 33
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 60 14  |17-Ma-00] 33
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 65 135 |18Ma-00| 34
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 70 13 |18Ma-00] 34
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 75 125 |19-Ma-00| 36
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 80 12 |20Ma-00| 37
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 85 115 |20-Mar-00| 3.7
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Redwood | CSAH 17 [2000] 3 |23-Feo-00| 90 11 |21-Ma-00| 3.9
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 95 105 |21-Mar-00| 3.9
Redwood | CSAH 17 |2000] 3 |23-Feb-00| 100 1 |21-Ma-00| 39
Redwood | CSAH 17 |2000| 4 |23-Fen-00| -200 4 |0-Mar-00] 10  |pesk
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 50 15 |15Ma-00] 30
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 55 145 |16-Ma-00| 3.1
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 60 14  |17-Ma-00] 33
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 65 135 |17-Ma-00| 33
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 70 13 |18Ma-00] 34
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 75 125 |18Ma-00| 34
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 80 12 |18Ma-00] 34
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 85 115 |19-Ma-00| 36
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 90 11 |19Ma-00] 36
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 95 105 |20-Mar-00| 3.7
Redwood | CSAH 17 |2000] 4 |23-Feb-00| 100 1 |22-Ma-00| 40
Redwood | CSAH 17 2000 5 |23-Fen-00| -200 4 |0-Mar-00] 10  |pesk
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 50 15  |02-May-00| 9.9
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 55 145 |05May-00] 103
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 60 14 |08-May-00 107
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 65 135 |11-May-00, 111
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 70 13 |13-May-00 114
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 75 125 |17-May-00] 120
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 80 12 |20-May-00 124
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 85 115 |23May-00, 129
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 90 11 |26-May-00 133
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 95 105 |[31-May-00] 140
Redwood | CSAH 17 |2000] 5 |23-Feb-00| 100 1 |06-un-00| 149
Redwood | CSAH 25 2000 1 |23-Fep-00|  -50 25  |14Ma-00] 29 |pek
Redwood | CSAH 25 |2000] 1 |23-Feb-00| 50 15 |[2-Ma-00| 3.9
Redwood | CSAH 25 [2000] 1 |23-Feb-00| 55 145 |21-Mar-00 3.9
Redwood | CSAH 25 |2000] 1 |23-Feb-00| 60 14 [21-Ma-00| 3.9
Redwood | CSAH 25 [2000] 1 |23-Feb-00| 65 135 |21-Mar-00| 3.9
Redwood | CSAH 25 [2000] 1 |23-Feb-00| 70 13 [2-Ma-0| 3.9
Redwood | CSAH 25 [2000] 1 |23-Feb-00| 75 125 |22-Ma-00| 40
Redwood | CSAH 25 [2000] 1 |23-Feb-00| 80 12 |22Ma-00] 40
Redwood | CSAH 25 [2000] 1 |23-Feb-00| 85 115 |23Ma-00| 41
Redwood | CSAH 25 |2000] 1 |23-Feb-00| 90 11 [23Ma-00| 41
Redwood | CSAH 25 [2000] 1 |23-Feb-00| 95 105 |23Ma-00| 41
Redwood | CSAH 25 [2000] 1 |23-Feb-00| 100 1 |23Ma-00| 41
Redwood | CSAH 25 [2000| 2 |23-Fep-00|  -40 24 |07-Ma-00] 19 |pesk
Redwood | CSAH 25 |2000] 2 |23-Feb-00| 50 15 |17-Ma-00] 33
Redwood | CSAH 25 [2000] 2 |23-Feb-00| 55 145 |17-Mar-00| 33
Redwood | CSAH 25 [2000] 2 |23-Feb-00| 60 14  |17-Ma-00] 33
Redwood | CSAH 25 [2000] 2 |23-Feb-00| 65 135 |18Ma-00| 34
Redwood | CSAH 25 |2000] 2 |23-Feb-00| 70 13 |18Ma-00] 34
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁl‘f)e SiRsart|, " IRD/RD.| Date DE’VLT(I;’” Peak
Redwood | CSAH 25 [2000] 2 |23-Feb-00| 75 125 |19-Ma-00| 36
Redwood | CSAH 25 |2000] 2 |23-Feb-00| 80 12 |19Ma-00] 36
Redwood | CSAH 25 [2000] 2 |23-Feb-00| 85 115 |20-Mar-00| 3.7
Redwood | CSAH 25 [2000] 2 |23-Feb-00| 90 11 |[2-Ma-00| 3.9
Redwood | CSAH 25 |2000] 2 |23-Feb-00| 95 105 |21-Mar-00| 3.9
Redwood | CSAH 25 [2000] 2 |23-Feb-00| 100 1 |22-Ma-00] 40
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 10 19  |14Ma-00] 29 |pek
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 50 15  |25Ma-00| 44
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 55 145 |26Ma-00| 46
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 60 14 [27-Ma-00| 47
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 65 135 |29-Mar-00| 50
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 70 13 |30Ma-00| 51
Redwood | CSAH 25 [2000] 3 |23-Feb-00| 75 125 |31-Mar-00| 53
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 80 12 |02-Apr-00| 56
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 85 115 |04Ap-00| 59
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 90 11 |05Apr00| 60
Redwood | CSAH 25 |2000] 3 |23-Feb-00| 95 105 |07-Ap00| 63
Redwood | CSAH 25 [2000] 3 |23-Feb-00| 100 1 |10Ap-00| 67
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 10 19  |[14Ma-00] 29 |pek
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 50 15  |[23Ma-00| 41
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 55 145 |24Ma-00| 43
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 60 14 |25Ma-00] 44
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 65 135 |26Ma-00| 46
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 70 13 [27-Ma-00| 47
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 75 125 |28Mar-00| 49
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 80 12 |29Ma-00] 50
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 85 115 |30-Mar-00| 51
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 90 11 |3-Ma-00| 53
Redwood | CSAH 25 |2000] 4 |23-Feb-00| 95 105 |02Ap-00| 56
Redwood | CSAH 25 [2000] 4 |23-Feb-00| 100 1 |04Ap-00| 59
Redwood | CSAH 25 |2000] 5 |23-Feb-00| 60 14 |07-Ma-00] 19 |pesk
Redwood | CSAH 25 |2000] 5 |23-Feb-00| 65 135 |11-Mar-00| 24
Redwood | CSAH 25 |2000] 5 |23-Feb-00| 70 13 |14Ma-00| 29
Redwood | CSAH 25 |2000] 5 |23-Feb-00| 75 125 |18Ma-00| 34
Redwood | CSAH 25 |2000] 5 |23-Feb-00| 80 12 |[21-Ma-00| 3.9
Redwood | CSAH 25 |2000] 5 |23-Feb-00| 85 115 |23Ma-00| 41
Redwood | CSAH 25 |2000] 5 |23-Feb-00| 90 11 |25Ma-00] 44
Redwood | CSAH 25 |2000] 5 |23-Feb-00| 95 105 |28-Mar-00| 49
Redwood | CSAH 25 [2000] 5 |23-Feb-00| 100 1 |30Ma-00| 51
St Louis | CR696 |2001] 2 [19-Ma-01] -130 33 |13-Apr-01| 36 |pek
St Louis | CR696 |2001] 2 [19Ma-01] 50 15 |18-May-01 86
St Louis | CR696 |2001] 2 [19Ma-01 55 145 |19May-01 87
St Louis | CR696 |2001] 2 [19Ma-01 60 14  |21-May-01] 9.0
St Louis | CR696 |2001] 2 [19Ma-01 65 135 [22May-01 91
St Louis | CR696 |2001] 2 [19Ma-01 70 13 |24May-01] 94
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
S Louis | CR696 |2001] 2 |19-Ma-01] 75 125 |26-May-01] 97
S. Louis | CR696 |2001] 2 |19-Ma-01] 80 12 |28-May-01] 100
S Louis | CR696 |2001] 2 |19-Ma-01] 85 115 |30May-01] 103
S Louis | CR696 |2001] 2 |19-Ma-01] 90 11 |02-an01| 107
S Louis | CR696 |2001] 2 |19-Ma-01] 95 105 |04-dn-01| 110
S. Louis | CR696 |2001] 2 |19-Ma-01] 100 1 |oeano0l| 113
S. Louis | CR696 |2001] 3 |19-Mar-01] -100 3 |13-Ap01] 36 |pek
S Louis | CR696 |2001] 3 |19-Ma-01] 50 15 |08aun0l| 116
S Louis | CR696 |2001] 3 |19-Ma-01] 55 145 |09-dun-01| 117
S Louis | CR696 |2001] 3 |19-Ma-01] 60 14 |11-un-01] 120
S. Louis | CR696 |2001] 3 |19-Ma-01] 65 135 |12-din-01| 121
S Louis | CR696 |2001] 3 |19-Ma-01] 70 13 |14-an-01| 124
S Louis | CR696 |2001] 3 |19-Ma-01] 75 125 |15-0n-01| 126
S Louis | CR696 |2001] 3 |19-Ma-01] 80 12 |17-un-01] 129
S Louis | CR696 |2001] 3 |19-Ma-01] 85 115 |18-dn-01| 130
S Louis | CR696 |2001] 3 |19-Ma-01] 90 11 |20un-01| 133
S Louis | CR696 |2001] 3 |19-Ma-01] 95 105 |22-dn-01| 136
S. Louis | CR696 |2001] 3 |19-Ma-01] 100 1 |23an01| 137
S. Louis | CR696 |2001] 4 |19-Mar-01] -80 28 |13-Ap01| 36 |pedk
S Louis | CR696 |2001] 4 |19-Ma-01] 50 15 |27-May-01] 9.9
S Louis | CR696 |2001] 4 |19-Ma-01] 55 145 |29-May-01] 101
S Louis | CR696 |2001] 4 |19-Ma-01] 60 14 |01-un-01] 106
S Louis | CR696 |2001] 4 |19-Ma-01] 65 135 |04-dn-01| 110
S Louis | CR696 |2001] 4 |19-Ma-01] 70 13 |08an01| 116
S Louis | CR696 |2001] 4 |19-Ma-01] 75 125 |11-dn-01| 120
S Louis | CR696 |2001] 4 |19-Ma-01] 80 12 |16an01| 127
S Louis | CR696 |2001] 4 |19-Ma-01] 85 115 |20-dn-01| 133
S Louis | CR696 |2001] 4 |19-Ma-01] 90 11 |240n01| 139
S Louis | CR696 |2001] 4 |19-Ma-01] 95 105 |29-0n-01| 146
S Louis | CR696 |2001] 4 |19-Ma-01] 100 1 |o6al-01| 156
Sede | CR61 |2002] 1 |17-Ma-02] -120 32 |15Ap-02] 41 |peak
Sede | CR61 |2002] 1 |17-Ma-02] 50 15 |12May-02] 80
Sede | CR61 |2002 1 |17-Ma-02] 55 145 |13May-02] 81
Sede | CR61 |2002 1 |17-Ma-02] 60 14 |14May-02] 83
Sede | CR61 |2002 1 |17-Ma-02] 65 135 |16May-02] 86
Sede | CR61 |2002] 1 |17-Ma-02] 70 13 |18-May-02] 89
Sede | CR61 |2002 1 17-Ma-02] 75 125 |20May-02 91
Sede | CR61 |2002] 1 |17-Ma-02] 80 12 |22May-02] 94
Sede | CR61 |2002 1 |17-Ma-02] 85 115 |24May-02 97
Sede | CR61 |2002] 1 |17-Ma-02] 90 11 |[26May-02] 100
Sede | CR61 |2002 1 |17-Ma-02] 95 105 |28-May-02] 103
Sede | CR61 |2002] 1 |17-Ma-02] 100 1 [31-May-02] 107
Sede | CR61 |2002] 2 |17-Ma-02] 70 13 |286Ma-02] 16 |pek
Sede | CR61 |2002] 2 |17-Ma-02] 75 125 |01-Apr02| 21
Sede | CR61 |2002] 2 |17-Ma-02] 80 12 |03Apr-02| 24
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TableD.4. RD percent recovery and duration data (continued).

County | Route |Year ﬁ'(t)e SLR Start Rec;{‘/’er oj|RD/ RDy|  Date Dé’vflak“s;’” Peak
Sede | CR61 |2002] 2 17-Ma-02] 85 115 |05Apr02| 27
Sede | CR61 |2002] 2 |17-Ma-02] 90 11 |08Ap-02] 31
Sede | CR61 |2002] 2 |17-Ma-02] 95 105 |11-Apr02| 36
Sede | CR61 |2002] 2 |17-Ma-02] 100 1 |13-Apr02] 39
Sede | CR61 |2002] 3 |17-Ma-02] -400 6 |15Ap02] 41 |pek
Sede | CR61 |2002] 3 |17-Ma-02] 50 15 |03May-02] 67
Sede | CR61 |2002] 3 |17-Ma-02] 55 145 |0AMay-02 6.9
Sede | CR61 |2002] 3 |17-Ma-02] 60 14 |04May-02] 69
Sede | CR61 |2002] 3 |17-Ma-02] 65 135 |0AMay-02 69
Sede | CR61 |2002] 3 |17-Ma-02] 70 13 |05May-02] 7.0
Sede | CR61 |2002 3 17-Ma-02] 75 125 |06May-02] 71
Sede | CR61 |2002] 3 |17-Ma-02] 80 12 |06-May-02] 7.1
Sede | CR61 |2002] 3 |17-Ma-02] 85 115 |06May-02] 71
Sede | CR61 |2002] 3 |17-Ma-02] 90 11 |o7-May-02] 73
Sede | CR61 |2002] 3 |17-Ma-02] 95 105 |08May-02] 74
Sede | CR61 |2002] 3 |17-Ma-02] 100 1 |10May-02] 7.7
Sede | CR64 |2002] 1 |15-Ma-02] -10 21 |15Ap-02] 44 |peak
Sede | CR64 |2002] 1 |15-Ma-02] 50 15 |19Apr-02| 50
Sede | CR64 |2002] 1 |15Ma-02] 55 145 |19-Apr02| 50
Sede | CR64 |2002 1 |15Ma-02] 60 14 |19Apr-02| 50
Sede | CR64 |2002] 1 |15Ma-02] 65 135 |20-Apr02| 51
Sede | CR64 |2002 1 |15-Ma-02] 70 13 |20Ap-02] 54
Sede | CR64 |2002 1 |15Ma-02] 75 125 |21-Apr02| 53
Sede | CR64 |2002 1 |15Ma-02] 80 12 |22-Apr-02| 54
Sede | CR64 |2002 1 |15Ma-02] 85 115 |24-Apr02| 57
Sede | CR64 |2002] 1 |15-Ma-02] 90 11 |25Ap-02] 59
Sede | CR64 |2002 1 |15Ma-02] 95 105 |25Apr02| 59
Sede | CR64 |2002] 1 |15Ma-02] 100 1 [26Ap02] 60
Sede | CR64 |2002] 2 |15-Ma-02] 20 18 |19Ap-02] 50 |pek
Sede | CR64 |2002] 2 |15-Ma-02] 50 15 |21-Apr-02] 53
Sede | CR64 |2002] 2 |15Ma-02] 55 145 |21-Apr02| 53
Sede | CR64 |2002] 2 |15Ma-02] 60 14 |22-Apr-02| 54
Sede | CR64 |2002] 2 |15Ma-02] 65 135 |23-Apr02| 56
Sede | CR64 |2002] 2 |15-Ma-02] 70 13 |24Ap-02] 57
Sede | CR64 |2002] 2 |15Ma-02] 75 125 |24-Apr02| 57
Sede | CR64 |2002] 2 |15Ma-02] 80 12 |25Ap-02] 59
Sede | CR64 |2002] 2 |15Ma-02] 85 115 |25Apr02| 59
Sede | CR64 |2002] 2 |15-Ma-02] 90 11 |25Ap-02] 59
Sede | CR64 |2002] 2 |15Ma-02] 95 105 |25Apr02| 59
Sede | CR64 |2002] 2 |15Ma-02] 100 1 [26Ap02] 60
Sede | CR64 |2002] 3 |15-Ma-02] 70 27 |19Ap-02] 50 |peak
Sede | CR64 |2002] 3 |15-Ma-02] 50 15 |24Ap-02] 57
Sede | CR64 |2002] 3 |15Ma-02] 55 145 |24-Apr02| 57
Sede | CR64 |2002 3 |15Ma-02] 60 14 |24Ap-02| 57
Sede | CR64 |2002] 3 |15Ma-02] 65 135 |25Apr02| 59
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TableD.4. RD percent recovery and duration data (continued).

County Route |Year ﬁ(tf SLR Start Rec;f/)er ed RD / RD;| Date DEJV:,T(“S;) n
Stedle CR64 |2002| 3 |15-Mar-02 70 13 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 75 125 |25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 80 12 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 85 115 |25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 90 11 25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02 95 1.05 |25-Apr-02 5.9
Stedle CR64 |2002| 3 |15-Mar-02| 100 1 26-Apr-02 6.0
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APPENDIX E
SPRING LOAD RESTRICTION REMOVAL MODELING



E.1l Casel: Climatic Data Available

E.1.1 Identity

Z.22e+03

1.5e+03

CFI

e

388

3REC

—1.15e+03

Figure E.1. Scatter plot matrix for case | response and explanatory variables.




Data set = 13Matl Prop_PCTRecovered_CimateOnly, Nane of Fit = L1
Nor mal Regressi on

Kernel mean function = ldentity
Response = Duration_days
Terns = (CFl max_Cday CFP_mm CSP_mm CTI _Cday PCTRecovery)
Coefficient Estimates
Label Estimate Std. Error t-val ue p- val ue
Const ant 14. 1675 0. 480117 29. 508 0. 0000
CFl max_Cday 0. 00104071 0. 000650680 1.599 0.1098
CFP_mm -0. 0790415 0. 00407874 -19. 379 0. 0000
CSP_mm 0. 0405548 0. 00371245 10. 924 0. 0000
CTl _Cday 0. 0546710 0. 000796454 68. 643 0. 0000
PCTRecovery -0.00322135 0. 000753787 -4.274 0. 0000
R Squar ed: 0. 862241
Si gma hat : 9. 16521
Number of cases: 3658
Degrees of freedom 3652
Summary Anal ysis of Variance Tabl e
Sour ce df SS VS F p- val ue
Regr essi on 5 1920110. 384022. 4571. 63 0. 0000
Resi dual 3652 306772. 84. 0011

Lack of fit 3628 306772. 84. 5567 8247.72 0. 0000

Pure Error 24 0. 246051 0. 0102521
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E.1.2 Transformed Variables

16.7

[D+100]*0. 59

[CTI+1]*+0.39

g.76

[C5P+1]*0.39

-1.15e+03

Figure E.2. Scatter plot matrix for case | transformed response and explanatory variables.



Transformed — All Explanatory Variables

Data set = 13Matl Prop_PCTRecovered_CimateOnly, Nane of Fit = L2
Nor mal Regressi on
Kernel mean function = ldentity
Response = Duration_days+10070. 52
Ter ns = (CFl max_Cday”0. 44 CFP_mm+170. 66 CSP_mmt170. 35 CTI _Cday+1"0. 35
PCTRecovery)
Coefficient Estimates
Label Esti mate Std. Error t-val ue p- val ue
Const ant 9. 73647 0. 0409428 237. 807 0. 0000
CFl max_Cday”0. 44 -0.00164418 0. 00238809 -0. 688 0. 4912
CFP_mm#+1”0. 66 -0.0143836 0. 000952482 -15.101 0. 0000
CSP_mm#1”0. 35 0.113944 0. 00870863 13.084 0. 0000
CTl _Cday+170. 35 0. 379966 0. 00487513 77.940 0. 0000
PCTRecovery 0. 000354221 0. 0000292140 12. 125 0. 0000
R Squar ed: 0.914201
Si gma hat: 0. 355187
Number of cases: 3658
Degrees of freedom 3652
Summary Anal ysis of Variance Tabl e
Sour ce df SS VS F p- val ue
Regr essi on 5 4909.11 981. 822 7782. 49 0. 0000
Resi dual 3652  460.728 0.126158
Lack of fit 3628  460.727 0.126992 4235.19 0. 0000
Pure Error 24 0.00071964 0. 000029985
Transformed — Backwards Elimination: Removed CFlmax_Cday"0.44
(FI NAL MODEL)
Data set = 13Matl Prop_PCTRecovered_CimateOnly, Nane of Fit = L3
Nor mal Regressi on
Kernel mean function = ldentity
Response = Duration_days+10070. 52
Ter ns = (CFP_mm+170. 66 CSP_mmt170. 35 CTI _Cday+170. 35 PCTRecovery)
Coefficient Estimates
Label Estimate Std. Error t-val ue p- val ue
Const ant 9.71188 0. 0200069 485. 427 0. 0000
CFP_mm#+1”0. 66 -0.0146776 0. 000851307 -17.241 0. 0000
CSP_mm#1”0. 35 0.113646 0. 00869721 13. 067 0. 0000
CTl _Cday+1"10.35 0.379826 0. 00487053 77.985 0. 0000
PCTRecovery 0. 000352603 0. 0000291172 12. 110 0. 0000
R Squar ed: 0.91419
Si gma hat: 0. 355161
Number of cases: 3658
Degrees of freedom 3653
Summary Anal ysis of Variance Tabl e
Sour ce df SS VS F p- val ue
Regr essi on 4  4909. 05 1227. 26 9729. 40 0. 0000
Resi dual 3653  460. 788 0.12614
Lack of fit 3629  460. 787 0.126974 4234. 57 0. 0000
Pure Error 24 0.00071964 0. 000029985
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E.2 Casell: Climatic and Grading Number Data Available

E.2.1 Identity

2.22e+03

1.5e+03
CFI

464
zoo || e §$§§

(REC

-1.15e+403

Figure E.3. Scatter plot matrix for case Il response and explanatory variables.



Data set = 12Matl Prop_PCTRecovered_| sp, Nanme of Fit = L1

3381 cases are nissing at |east one val ue.

Nor mal Regressi on

Kernel mean function = ldentity

Response =D

Ter s = (YREC CFI CFP CSP CTI CGN FGQN)

Coefficient Estimates

Label Esti mate Std. Error t-val ue p- val ue

Const ant 46. 6965 4.55172 10. 259 0. 0000

YREC - 0. 000561684 0. 000613559 -0.915 0. 3600

CFI 0. 00388274 0. 000552297 7.030 0. 0000

CFP - 0. 0939732 0. 00348905 -26.934 0. 0000

CSP 0. 0147300 0. 00302293 4.873 0. 0000

CTI 0. 0626807 0. 000716255 87.512 0. 0000

CCN -10. 8370 1. 35847 -7.977 0. 0000

FGN 2.52753 0.424434 5. 955 0. 0000

R Squar ed: 0. 863107

Si gma hat : 8. 84613

Number of cases: 5280

Degrees of freedom 5272

Summary Anal ysis of Variance Tabl e

Sour ce df SS VS F p- val ue

Regr essi on 7 2601152. 371593. 4748. 55 0. 0000

Resi dual 5272 412555. 78. 254
Lack of fit 5241  412555. 78. 7168 4958. 77 0. 0000
Pure Error 31 0.492102 0. 0158743
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E.2.2 Transformed Variables
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Figure E.4. Scatter plot matrix for case | transformed response and explanatory variabl es.



Transformed — All Explanatory Variables

Data set = 12Matl Prop_PCTRecovered_| sp, Nane of Fit = L44
3381 cases are nissing at |east one val ue
Nor mal Regressi on

Kernel mean function = ldentity
Response = Duration_days+10070. 59
Ter ms = (PCTRecovery CFI Max"-0.18 CFP_mm+170.55 CSP_mm+170.31 CTI _Cday+170.37 CFI Max”"-

0. 18* CFP_nmm+170. 55 PCTRecover y* CFl Max”- 0. 18 PCTRecover y* CFl Max"- 0. 18* CFP_nm+170. 55

PCTRecover y* CFl Max”- 0. 18* CSP_nm+170. 31 PCTRecover y* CFl Max”- 0. 18*CTI _Cday+1”0. 37
PCTRecover y* CFP_nmm+170. 55 PCTRecover y* CFP_mm+170. 55* CSP_mm+1”0. 31

PCTRecover y* CFP_nm+170. 55* CTl _Cday+1"0. 37 PCTRecover y* CSP_mm+170. 31 PCTRecover y*CTl _Cday+1"0. 37
PCTRecover y*CTl _Cday+170. 37* CSP_nm+170. 31 CGN FGN\'0. 04)

Coefficient Estinates

Label Estimate Std. Error t-val ue p-val ue
Const ant 5. 84850 0. 969379 6. 033 0. 0000
PCTRecovery 0.117733 0. 00520231 22.631 0. 0000
CFI Max”- 0. 18 11. 6133 1. 86025 6.243 0. 0000
CFP_mm#170. 55 0. 234271 0. 0477358 4.908 0. 0000
CSP_mm+170. 31 0. 225261 0.0174170 12.933 0. 0000
CTI _Cday+170. 37 0.513483 0. 00661675 77.603 0. 0000
CFI Max”- 0. 18. CFP_mm+170. 55 -1.00888 0. 159970 -6.307 0. 0000
PCTRecovery. CFl Max”-0. 18 -0. 404539 0.0169781 -23.827 0. 0000
PCTRecovery. CFl Max”- 0. 18. CFP_mm+1/0. 55 0. 0231974 0.00131918 17.585 0. 0000
PCTRecovery. CFl Max”- 0. 18. CSP_mm+170. 31 -0. 00379013 0. 00676837 -0.560 0. 5755
PCTRecovery. CFl Max”-0. 18. CTl _Cday+1"0. 37 0. 0140405 0. 00242452 5.791 0. 0000
PCTRecovery. CFP_mm+170. 55 -0.00624383 0.000391182  -15.961 0. 0000
PCTRecovery. CFP_mm+170. 55. CSP_mm+170. 31 -0. 000224916 0.0000274796  -8.185 0. 0000
PCTRecovery. CFP_mm+170. 55. CTl _Cday+170.37 0. 0000131472 9. 723720E-6 1. 352 0.1764
PCTRecovery. CSP_mm+170. 31 0. 00239042 0. 00209170 1.143 0. 2532
PCTRecovery. CTl _Cday+170. 37 -0. 00455530 0. 000771029 -5.908 0. 0000
PCTRecovery. CTl _Cday+170. 37. CSP_nm+170.31 0. 000100629 0. 0000130166 7.731 0. 0000
CGN -0.917069 0. 0897913 -10. 213 0. 0000
FG\"0. 04 7.42898 1.00861 7.366 0. 0000
R Squar ed: 0. 929279

Si gma hat: 0. 505612

Nurmber of cases: 5280

Degrees of freedom 5261

Summary Anal ysis of Variance Table

Sour ce df SS Ms F p-val ue

Regr essi on 18 17672.6 981. 808 3840. 53 0. 0000

Resi dual 5261  1344.94 0. 255644

Lack of fit 5230 1344.94 0.257158 2223. 43 0. 0000

Pure Error 31 0.00358541 0. 000115658



Transformed — Backwards Elimination: Removed PCTRecovery. CFl Max”- 0. 18. CSP_nmm+170. 31

Data set = 12Matl Prop_PCTRecovered_| sp, Nane of Fit = L45
3381 cases are nissing at |east one val ue
Nor mal Regressi on

Kernel mean function = ldentity
Response = Duration_days+10070. 59
Ter ms = (PCTRecovery CFI Max"-0.18 CFP_mm+170.55 CSP_mm+170.31 CTI _Cday+170.37 CFI Max”"-

0. 18* CFP_nmm+170. 55 PCTRecover y* CFl Max”- 0. 18 PCTRecover y* CFl Max"- 0. 18* CFP_nm+170. 55

PCTRecover y* CFl Max”- 0. 18* CTl _Cday+1"0. 37 PCTRecover y* CFP_mmt+1”0. 55

PCTRecover y* CFP_nm+170. 55* CSP_nm+170. 31 PCTRecover y* CFP_mmt+170. 55* CTI _Cday+1”0. 37
PCTRecover y* CSP_nmm+170. 31 PCTRecover y*CTl _Cday+170. 37 PCTRecover y*CTl _Cday+170. 37* CSP_nm+170. 31
CGN FG\0. 04)

Coefficient Estinates

Label Estimate Std. Error t-val ue p-val ue
Const ant 5.92975 0. 958398 6.187 0. 0000
PCTRecovery 0.117948 0.00518784 22.735 0. 0000
CFI Max”- 0. 18 11. 4958 1.84825 6. 220 0. 0000
CFP_mm#170. 55 0. 228819 0. 0467295 4.897 0. 0000
CSP_mm#1”0. 31 0. 226806 0.0171959 13.190 0. 0000
CTI _Cday+170. 37 0.512946 0. 00654657 78. 353 0. 0000
CFI Max”- 0. 18. CFP_mm+170. 55 -0.990893 0. 156701 -6.323 0. 0000
PCTRecovery. CFl Max”-0. 18 -0.405195 0. 0169365 -23.924 0. 0000
PCTRecovery. CFl Max”- 0. 18. CFP_mm+1/0. 55 0. 0228533 0.00116723 19. 579 0. 0000
PCTRecovery. CFl Max”- 0. 18. CTl _Cday+1"0. 37 0.0128663 0.00121699 10. 572 0. 0000
PCTRecovery. CFP_mm+170. 55 -0.00614782 0.000351584  -17.486 0. 0000
PCTRecovery. CFP_mm+170. 55. CSP_mm+170. 31 -0. 000221199 0. 0000266641  -8.296 0. 0000
PCTRecovery. CFP_mm+170. 55. CTl _Cday+170.37 0. 0000123023 9. 605320E- 6 1.281 0. 2003
PCTRecovery. CSP_mm+170. 31 0. 00122900 0. 000271066 4.534 0. 0000
PCTRecovery. CTl _Cday+170. 37 -0. 00419370 0. 000421267 -9.955 0. 0000
PCTRecovery. CTl _Cday+170. 37. CSP_mm+170.31 0. 000100404 0. 0000130095 7.718 0. 0000
CGN -0. 908650 0.0885181 -10. 265 0. 0000
FG\"0. 04 7.35303 0. 999381 7.358 0. 0000
R Squar ed: 0.929274

Si gma hat: 0. 505579

Nurmber of cases: 5280

Degrees of freedom 5262

Summary Anal ysis of Variance Table

Sour ce df SS Ms F p-val ue

Regr essi on 17  17672.5 1039. 56 4066. 96 0. 0000

Resi dual 5262  1345.02 0. 25561

Lack of fit 5231  1345.02 0.257125 2223.14 0. 0000

Pure Error 31 0.00358541 0. 000115658



Transformed — Backwards Elimination: Removed PCTRecovery.CFP_mm+170.55.CTI_Cday+ 1°0.37
(FI NAL MODEL)

Data set = 12Matl Prop_PCTRecovered_| sp, Nane of Fit = L46
3381 cases are nissing at |east one val ue
Nor mal Regressi on

Kernel mean function = ldentity
Response = Duration_days+10070. 59
Ter ms = (PCTRecovery CFI Max"-0.18 CFP_mm+170.55 CSP_mm+170.31 CTI _Cday+170.37 CFI Max”"-

0. 18* CFP_nmm+170. 55 PCTRecover y* CFl Max”- 0. 18 PCTRecover y* CFl Max"- 0. 18* CFP_nm+170. 55

PCTRecover y* CFl Max”- 0. 18* CTl _Cday+1"0. 37 PCTRecover y* CFP_mm+170. 55

PCTRecover y* CFP_nm+170. 55* CSP_nm+170. 31 PCTRecover y* CSP_mm+170. 31 PCTRecover y*CTl _Cday+1"0. 37
PCTRecover y*CTl _Cday+170. 37* CSP_nm+170. 31 CGN FGN\'0. 04)

Coefficient Estinates

Label Estimate Std. Error t-val ue p-val ue
Const ant 5.90778 0. 958302 6. 165 0. 0000
PCTRecovery 0.118238 0. 00518320 22.812 0. 0000
CFI Max”- 0. 18 11. 5675 1.84751 6. 261 0. 0000
CFP_mm#170. 55 0. 235276 0. 0464596 5. 064 0. 0000
CSP_mm#170. 31 0. 224152 0.0170716 13.130 0. 0000
CTI _Cday+170. 37 0.513073 0. 00654622 78. 377 0. 0000
CFI Max”- 0. 18. CFP_mm+170. 55 -1.01221 0. 155825 -6.496 0. 0000
PCTRecovery. CFl Max”-0. 18 -0. 406001 0.0169258 -23.987 0. 0000
PCTRecovery. CFl Max”-0. 18. CFP_mm+1/0. 55 0. 0231120 0.00114968 20. 103 0. 0000
PCTRecovery. CFl Max”-0. 18. CTl _Cday+1"0. 37 0.0126380 0. 00120394 10. 497 0. 0000
PCTRecovery. CFP_mm+170. 55 -0. 00623356 0.000345172  -18.059 0. 0000
PCTRecovery. CFP_mm+170. 55. CSP_mm+170. 31 -0.000190931 0.0000123486 -15.462 0. 0000
PCTRecovery. CSP_mm+170. 31 0. 000939003 0. 000149043 6. 300 0. 0000
PCTRecovery. CTl _Cday+170. 37 -0. 00401363 0.000397139  -10.106 0. 0000
PCTRecovery. CTl _Cday+170. 37. CSP_nm+170.31 0. 000101354 0. 0000129891 7.803 0. 0000
CGN -0.908475 0. 0885234 -10. 263 0. 0000
FG\"0. 04 7.36244 0. 999415 7.367 0. 0000
R Squar ed: 0. 929252

Si gma hat : 0. 50561

Nurmber of cases: 5280

Degrees of freedom 5263

Summary Anal ysis of Variance Table

Sour ce df SS Ms F p-val ue

Regr essi on 16 17672.1 1104.5 4320. 52 0. 0000

Resi dual 5263  1345.44 0. 255642

Lack of fit 5232  1345.44 0. 257156 2223.41 0. 0000

Pure Error 31 0.00358541 0. 000115658
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E.3 Caselll: Climatic, Grading Number and Granular Base Thickness Data Available
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Figure E.5. Scatter plot matrix for case Il response and explanatory variables.
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Data set = 12Matl Prop_PCTRecovered_| sp, Nanme of Fit = L2

3381 cases are nissing at |east one val ue.

Nor mal Regressi on

Kernel mean function = ldentity

Response =D

Ter s = (YEC CFI CFP CSP CTI CGN FGN h)

Coefficient Estimates

Label Esti mate Std. Error t-val ue p- val ue

Const ant 4.86674 4.61301 1. 055 0. 2915

YREC 0. 00133648 0. 000584793 2.285 0. 0223

CFI 0. 0133957 0. 000644901 20.772 0. 0000

CFP - 0. 154334 0. 00408025 -37.825 0. 0000

CSP - 0. 00348987 0. 00294769 -1.184 0. 2365

CTI 0. 0654613 0. 000685942 95. 433 0. 0000

CCN -1. 34659 1. 33836 -1.006 0. 3144

FGN 0. 249516 0.411267 0. 607 0. 5441

h 0. 0397380 0. 00158199 25.119 0. 0000

R Squar ed: 0.877742

Si gma hat : 8. 3607

Number of cases: 5280

Degrees of freedom 5271

Summary Anal ysis of Variance Tabl e

Sour ce df SS VB F p- val ue

Regr essi on 8 2645258. 330657. 4730. 35 0. 0000

Resi dual 5271 368450. 69. 9013
Lack of fit 5240 368449. 70. 3147 4429. 48 0. 0000
Pure Error 31 0.492102 0. 0158743
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E.3.2 Transformed Variables
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Figure E.6. Scatter plot matrix for case Il transformed response and explanatory variables.
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Transformed — All Explanatory Variables

Data set = 12Matl Prop_PCTRecovered_| sp
3381 cases are nissing at |east one val ue

Nor mal Regressi on

Kernel mean function = ldentity
Response = Duration_days+10070. 59
Terns

Nanme of Fit = L4

1

PCTRecover y* CFl Max”- 0. 18* CSP_nmm+1"0. 31 PCTRecover y* CFl Max”- 0. 18* CT| _Cday+1”0. 37
PCTRecover y* CFP_nm+1”70. 55 PCTRecover y* CFP_mmt170. 55* CSP_mm+1.0. 31

PCTRecover y* CFP_mm+170. 55* CTl _Cday+170. 37 PCTRecover y* CSP_mm+170. 31 PCTRecover y*CTl _Cday+1”70. 37

PCTRecover y* CTI _Cday+110. 37* CSP_mm+170. 31 CGN FGN'0. 04 Base_mmt- 0. 55)

Coefficient Estinates

Label Estimate
Const ant 12. 2512
PCTRecovery 0. 0877606
CFl Max"-0. 18 -5.26473
CFP_mmt170. 55 0. 0101919
CSP_mm#170. 31 0. 150859
CTI _Cday+170. 37 0. 531075
CFl Max”- 0. 18. CFP_mm+170. 55 -0. 415496
PCTRecovery. CFl Max"-0. 18 -0.301154
PCTRecovery. CFl Max"- 0. 18. CFP_mm+1”0. 55 0. 0132962
PCTRecovery. CFl Max"- 0. 18. CSP_nm+170. 31 0. 0140457
PCTRecovery. CFl Max"- 0. 18. CTl _Cday+1"0. 37 0. 00645080
PCTRecovery. CFP_nm+170. 55 -0.00336578
PCTRecovery. CFP_mmt170. 55. CSP_nm+1.0. 31 -0.000148904
PCTRecovery. CFP_mm+170. 55. CTl _Cday+1"0. 37 - 3. 309070E- 6
PCTRecovery. CSP_nm+170. 31 -0.00384197
PCTRecovery. CTl _Cday+170. 37 -0. 00203936
PCTRecovery. CTl _Cday+170. 37. CSP_mm+170. 31 0. 0000921787
CGN -0. 737958
FG\"0. 04 6. 90165
Base_mmm- 0. 55 -12. 7903

R Squar ed: 0.93873

Si gna hat: 0. 470661

Nunber of cases: 5280

Degrees of freedom 5260

Summary Anal ysis of Variance Table

Sour ce df SS MS F
Regressi on 19 17852.3 939. 594 4241. 54
Resi dual 5260 1165.21 0. 221522

Lack of fit 5229 1165. 2 0.222834 1926. 66
Pure Error 31 0.00358541 0. 000115658

E-14

Std. Error
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. 00127624
. 00633154
. 00227260
. 000377899
. 0000257189
. 069973E-6
. 00195936
. 000723145
. 0000121204
. 0838206

. 939069

. 449025

CO0000WOO0O0000000ORrR OO

p-val ue
0. 0000

0. 0000

t-val ue

13
17
-2

0

9
85
- 2.
-18.
10.

2

2
- 8.
-5.
- 0.
-1.
- 2.

7
- 8.

7
- 28.

174
709
877
226
186
792
763
572
418
218
839
907
790
365
961
820
605
804
349
485

= (PCTRecovery CFl Max*-0.18 CFP_mm#170.55 CSP_nm#170.31 CTI _Cday+170. 37 CFI MaxA"-
.  mMm+1°0. covery x"- 0. covery x"- 0. -
0. 18* CFP_mm#170. 55 PCTRe *CFl Max”- 0. 18 PCTRe * CFl Max”- 0. 18* CFP_mm#+170. 55
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0040
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Transformed — Backwards Elimination: Removed CFP_mm+170.55

Data set = 12Matl Prop_PCTRecovered_| sp
3381 cases are nissing at |east one val ue

Nor mal Regressi on

Kernel mean function = ldentity
Response = Duration_days+10070. 59
Terns

Nanme of Fit =

L42

= (PCTRecovery CFl Max*-0.18 CSP_mm#170.31 CTI _Cday+170. 37 CFI MaxA"-
0. 18* CFP_mm#170. 55 PCTRecover y* CFl Max”- 0. 18 PCTRecover y* CFl Max*- 0. 18* CFP_mm#170. 55

PCTRecover y* CFl Max”- 0. 18* CSP_nm+110. 31 PCTRecover y* CFl Max”- 0. 18* CT| _Cday+1”0. 37
PCTRecover y* CFP_nm+170. 55 PCTRecover y* CFP_mm#170. 55* CSP_mm+1.0. 31

PCTRecover y* CFP_mm+170. 55* CTl _Cday+170. 37 PCTRecover y* CSP_mm+170. 31 PCTRecover y*CTl _Cday+1”0. 37

PCTRecover y* CTl _Cday+110. 37* CSP_mm+10. 31 CGN FGN'0. 04 Base_mmt- 0. 55)

Coefficient Estinates

Label Estimate
Const ant 12. 3819
PCTRecovery 0. 0872296
CFl Max"-0. 18 -5. 65500
CSP_mm#170. 31 0.150614
CTI _Cday+170. 37 0.531260
CFl Max”- 0. 18. CFP_mm+1°0. 55 -0.381614
PCTRecovery. CFl Max"-0. 18 -0. 299365
PCTRecovery. CFl Max"- 0. 18. CFP_mm+1”0. 55 0. 0131207
PCTRecovery. CFl Max"- 0. 18. CSP_nm+1.0. 31 0. 0143561
PCTRecovery. CFl Max"- 0. 18. CTl _Cday+1"0. 37 0. 00633793
PCTRecovery. CFP_nm+170. 55 -0.00331443
PCTRecovery. CFP_mmt170. 55. CSP_nm+1.0. 31 -0.000148617
PCTRecovery. CFP_nmm+170. 55. CTl _Cday+1"0. 37 - 3. 185497E-6
PCTRecovery. CSP_nm+170. 31 -0.00393673
PCTRecovery. CTl _Cday+170. 37 -0. 00200392
PCTRecovery. CTl _Cday+170. 37. CSP_mm+170. 31 0. 0000915718
CGN -0.737148
FG\"0. 04 6. 88698
Base_mmm- 0. 55 -12. 8080

R Squar ed: 0. 938729

Si gna hat: 0. 470619

Nunber of cases: 5280

Degrees of freedom 5261

Summary Anal ysis of Variance Table

Sour ce df SS Ms F
Regressi on 18 17852.3 991. 793 4477.99
Resi dual 5261  1165.22 0.221482

Lack of fit 5230 1165.21 0. 222794 1926. 31
Pure Error 31 0.00358541 0. 000115658

E-15

Std. Error
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Transformed — Backwards Elimination: Removed PCTRecovery.CFP_mm+170.55.CTI_Cday+ 170.37
(FI NAL MODEL)

Data set = 12Matl Prop_PCTRecovered_| sp, Nane of Fit = L43
3381 cases are nissing at |east one val ue
Nor mal Regressi on

Kernel mean function = ldentity
Response = Duration_days+10070. 59
Ter ms = (PCTRecovery CFI Max"-0.18 CSP_mm+170.31 CTI _Cday+170.37 CFI Max”"-

0. 18* CFP_nmm+170. 55 PCTRecover y* CFl Max”- 0. 18 PCTRecover y* CFl Max"- 0. 18* CFP_nm+170. 55

PCTRecover y* CFl Max”- 0. 18* CSP_nm+170. 31 PCTRecover y* CFl Max”- 0. 18*CTI _Cday+1”0. 37
PCTRecover y* CFP_nm+170. 55 PCTRecover y* CFP_mmt+170. 55* CSP_mm+170. 31 PCTRecover y* CSP_nm+170. 31
PCTRecover y*CTl _Cday+170. 37 PCTRecover y*CTl _Cday+170. 37* CSP_mm+170. 31 CGN FG\"0. 04 Base_nmt- 0. 55)
Coefficient Estinates

Label Estimate Std. Error t-val ue p-val ue
Const ant 12. 3627 0. 725830 17. 032 0. 0000
PCTRecovery 0. 0872104 0. 00436129 19. 996 0. 0000
CFI Max”- 0. 18 -5.61241 0. 590589 -9.503 0. 0000
CSP_mm#170. 31 0. 151226 0. 0162909 9.283 0. 0000
CTI _Cday+170. 37 0. 531245 0. 00613441 86. 601 0. 0000
CFI Max”- 0. 18. CFP_mm+170. 55 -0. 381520 0.0101365 -37.638 0. 0000
PCTRecovery. CFl Max”-0. 18 -0.299352 0.0141459 -21.162 0. 0000
PCTRecovery. CFl Max”-0. 18. CFP_mm+1.0. 55 0.0131109 0. 00101179 12. 958 0. 0000
PCTRecovery. CFl Max”- 0. 18. CSP_mm+170. 31 0. 0139689 0. 00608075 2.297 0. 0216
PCTRecovery. CFl Max”- 0. 18. CTl _Cday+1"0. 37 0. 00651875 0. 00215620 3.023 0. 0025
PCTRecovery. CFP_mm+170. 55 -0. 00330859 0.000301370 -10.978 0. 0000
PCTRecovery. CFP_mm+170. 55. CSP_mm+170. 31 -0. 000156687 0. 0000115668 -13.546 0. 0000
PCTRecovery. CSP_mm+170. 31 -0. 00374426 0. 00183375 -2.042 0. 0412
PCTRecovery. CTl _Cday+170. 37 -0. 00208753 0. 000664595 -3.141 0. 0017
PCTRecovery. CTl _Cday+170. 37. CSP_nm+170. 31 0. 0000914159 0.0000118084 7.742 0. 0000
CGN -0.738174 0. 0836786 -8.822 0. 0000
FG\"0. 04 6. 89329 0. 936487 7.361 0. 0000
Base_mmt- 0. 55 -12.7962 0. 440812 -29.029 0. 0000
R Squar ed: 0.938728

Si gma hat: 0. 470579

Nurmber of cases: 5280

Degrees of freedom 5262

Summary Anal ysis of Variance Table

Sour ce df SS Ms F p-val ue

Regr essi on 17  17852.2 1050. 13 4742.18 0. 0000

Resi dual 5262  1165.24 0.221445

Lack of fit 5231  1165.24 0. 222757 1925. 99 0. 0000

Pure Error 31 0.00358541 0. 000115658

E-16





