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Guanica Lagoon Area Salinity Study
Final Report

Introduction

The Guanica Lagoon area lies at the eastern, downstream end of the Lajas Valley in southwestern
Puerto Rice. Surface runoffis ponded at this location during the seasonal wet period, and is
detained before it enters the Rio Loco River near it’s outlet to the Caribbean Sea. The health of the
coral reefs offshore have been impacted by nutrients and sediment delivered by the Rio Loco into
Guanica Bay. The Lajas Valley is one of the major tributaries to the Rio Loco, and its land use is
agricultural with large scale production of papayas, mangoes, and other crops. Guanica Lagoon
formerly existed as a large depressional wetland, which ponded water to a depth of several feet
before overflows exited over a natural levee of the Rio Loco. The wetland was drained by the
construction of a large main drain, and several associated laterals. Surface runoff from the Lajas
Valley, which formerly ponded in the lagoon for several weeks, now travels through the basin
directly into the river. The restoration of the original depth and duration of ponding in Guanica
Lagoon has been proposed as part of a broad strategy for reducing impacts to the reef. This
restoratton would allow bio-geochemical processes to improve the quality of the water delivered to
the river, and thus reduce the nutrient and sediment loads to the reef. The lagoon can then act as a
sink for sediment and phosphorous, and allow denitrification processes to occur.

The Lajas Valley has known areas where salt concentrations reduce productivity. There is a
concern that an increase in the depth and duration of floeding in the lagoon will increase salt
concentrations on upstream adjacent cropland. To investigate this potential, a mapping effort was
conducted on select areas of Guanica lagoon in June 2011, using a Dual EM meter. This device
directly reads the electrical conductivity of the soil at the surface, and at 4 meters. The results are
expressed in desisiemens. The readings can be used to indicate the relative concentrations of salt,
as well as whether the concentrations increase or decrease with depth. After the mapping effort,
soil samples were collected for laboratory analysis from locations within the mapped areas. The
interpretations presented in this report are the result of an analysis of the Dual EM data along with
the soil laboratory data, and available NRCS Soil Survey information for the soil map units in the
lagoon area.

Data Sources

Soil Survey Data

The soils in the lagoon area are predominately of one map unit, Guanica Clay. This soil is a
Calciaquert. The Water Features Report from Web Soil Survey states that Guanica clay
experiences frequent and long-term ponding during the months of August, September, and
October, but no dynamic flooding. These water features interpretations are indicative of a
depressional wetland soil where surface runoff ponds in a closed topographic depression, and is not
subject to dynamic flooding from a stream hydrograph. The depth to water table is shown as >200
cm. This indicates that water is supplied as surface water, a condition known as episaturation. The
Physical Soil Properties shows the saturated hydraulic conductivity, Ksat, to be in the range of 0.01
to 0.1 micrometers/sec, which is an extremely low rate of movement. This Ksat value is constant
throughout the entire profile, described to a depth of 79 inches. The Water Features, Physical Soil
Properties, and Depth to Water Table reports are included in the Appendix.
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Taken together, the information from the Web Soil Survey reports are consistent with a wetland in
the Depressional wetland class as defined by the Hydrogeomorphic (HGM) wetland classification
system. The Guanica clay soils can be further defined as existing in a Recharge Depression
subclass. The direction of movement of water into and out of a wetland is defined in the HGM
system as hydrodynamics. In a Recharge Depressional HGM class wetland, surface water moves
horizontally into the wetland as surface runoff, and leaves as vertical downward movement to a
dis-connected deeper water table, and as vertical upward movement as evapotranspiration. The
hydrodynamics of the Recharge Depressional wetland are illustrated in Figure 1, below.
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Figure 1 — Hydrodynamics of Recharge Depressional Wetlands

[n the above illustration, the Ri vector represents surface runoff from the Lajas Valley; the Ro
vector represents water delivered to the Rio Loco as the Jagoons storage is filled to capacity. The
Go vector represents the extremely low rate of water percolation downward to the water table. The
water table in the case of Guanica Clay is in excess of 200 cm below the lagoon floor.

In these Recharge Depressional systems, water does not move into or out of the system as
groundwater. In the case of Guanica clay, the low Ksat values preclude horizontal groundwater
movement. Surface water “perches” on the surface on these low conductivity soils, and most of
the water lost is though overflow water and evapotranspiration. The soil profile is in an
unsaturated condition at depth. There are no indicators in the Guanica clay description that provide
evidence of a high groundwater table. Without a steady high water table, there is no potential for
subsurface movement of groundwater from an expanded lagoon.

Dual EM Mapping

The areas mapped were chosen to be representative of the soil conditions across the extent of the
lagoon. The device collected data from the soil surface and at a depth of 4 meters. The data was
processed using ArcMap 9.3, and is expressed as two separate layers. The associated files have
been transferred to NRCS Puerto Rico and other entities involved in the Guanica lagoon restoration
effort. Figures 2 and 3 show a view of the GIS map produced from the Dual EM readings. Figure
2 shows the electrical conductivity in the first 2 meters from the soil surface, and Figure 3 shows
the conductivity in the soil below 2 meters. The area includes the lower Lajas Valley, with the
Guanica Lagoon outlined in blue,
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Figure 3 — GIS Map of Electrical Conductivity in Guanica Lagoon Below 2 Meters

The results of the mapping effort show a consistent increase in electrical conductivity with depth.
This is consistent with the soil hydrodynamics of a Recharge Depressional wetland. Surface water
enters the lagoon with a certain concentration of dissolved minerals, including salt. Water with
dissolved minerals can only move vertically downward. At depth, the matric potential of
vegetation acts to remove pure water, leaving salts behind. This results in an increasing



concentration of salt. The actual relationship between depth and salt concentration is a function of
the rooting zone properties of the lagoons vegetation.

Soil Sampling
Soil logging and sampling was conducted by Soil Scientists on the NRCS Puerto Rico staff. Two

or more samples were collected per bore hole, and the holes were logged. The samples were
transmitted to Ward Laboratories, Keamney, Nebraska, and the results were completed with Ward’s
soil report of January, 2012. This laboratory analysis conducted a comprehensive testing effort,
which included saturated paste ECe, mmoh/cm, and Na concentration, ppm. In the majority of
samples, there is a consistent increase in ECe and Na concentration with depth. The Ward
Laboratories soil report has been transmitted previously.

Use of Dual EM and Seil Sampling

Originally, the soil sampling effort was intended to provide calibration data for the Dual EM map
results. With the use of soil laboratory analysis, the conductivity readings can be converted to salt
concentrations. For this calibration effort, the soil samples must be taken from precise locations
dictated by a statistical analysis program using Dual EM data. The samples must then be collected
at the same surface and 4 meter depths which were sampled by the Dual EM device. Conditions on
the ground and workload constraints precluded the close coordination needed to ensure that these
samples were taken in accordance with the needs of the calibration effort. However, the results of
the soil sampling effort still provided valuable data for determining the source and movement of
salts. Likewise, the Dual EM readings also provide valuable information on the concentrations of
salts which effect electrical conductivity. However, soil sampling and Dual EM mapping must be
analyzed as separate data sources.

Other Sources of Information

Conversations with various parties involved in the Guanica lagoon effort have provided some
information on the potential sources of salt in the Lajas Valley watershed. There are known areas
along the valley margins where groundwater emerges at the surface. These areas seem to contain
high concentrations of salts. These areas, as described, are consistent with wetlands of the
Stratigraphic Slope HGM wetland class. In these wetlands, the dominant water source is
groundwater. The hydrodynamics of this wetland class are illustrated in Figures 3 and 4. The Gi
vectors represent groundwater flow into the wetland, and the Ro vectors represent surface runoff
out, as spring or seep flow.
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Figure 4 — Stratigraphic Slope HGM Wetland Class Section B-B

Groundwater moving though soil and rock layers containing minerals emerges with concentrations
of these minerals dissolved. Marine shales are geologic formations which commonly contain high
concentrations of salts. If groundwater discharge areas at the margins of the Lajas Valley are
coincident with shale outcrops, this might be a significant source of salt. Once the groundwater
emerges to the surface in the Lajas Valley, it encounters Guanica clay or similar soils with no
ability to allow water to re-enter the water table. From the point of discharge, the water is surface
water which flows into the lagoon.



Interpretations
The soils data for Guanica Clay in Web Soil Survey, the electrical conductivity mapping with
the Dual EM, and the soils laboratory analysis mutually support the following conclusions:

1. The Guanica lagoon existed as a Recharge Depressional wetland prior to drainage. This
wetland received surface runoff from the Lajas Valley, and ponded water above a deeper
groundwater table, from which it was hydraulically disconnected.

2. Minerals, including salt, which are dissolved with surface runoff water move slowly
downward through very low permeability soils. Vegetation removes water from this
unsaturated profile, leaving behind salts.

3. The presence of salts in the soil profile is associated only with areas where surface ponding
exists.

4. Since there is no shallow water table capable of moving salt laden water into or out of the
lagoon, there is no potential for groundwater effects to increase salinity levels in land areas
outside of ponded areas.

5. The areas subject to increases in salinity from an increase in depth will be limited largely to
the areas actually subject to increased inundation only.

If the lagoon were supplied with groundwater, the groundwater surface profile would be driven
upward at the margins of the lagoon because of the planned increase in lagoon depth and
duration of ponding. If this groundwater carried concentrations of salts, salinity effects would
be felt in areas subject to this groundwater rise. However, evidence provided by soils,
electrical conductivity, and soil laboratory analysis mutually support the conclusion that this is
not a system supplied by groundwater.

Other Comments

Local landowners are experiencing negative impacts from salts delivered to cropland areas in
the Lajas Valley. While the increase in depth and duration of ponding in the lagoon will have
minimal impact on the adjacent cropland, the Lajas Valley area can minimize the effects of
salinity by maintaining the existing drainage network. This maintenance will have no negative
impact on the downstream lagoon. A project that incorporates lagoon restoration, along with
drainage improvements, would meet the objectives of coral reef protection while maintaining
and improving the conditions on the remaining Lajas Valley cropland.




Appendix

1. Soil Survey Water Features Report
2. Soil Survey Physical Soil Properties Report
3. Soil Survey Depth to Water Table Report
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Depth lo Waler Table—San German Area, Southwestern Puero Rico

Depth to Water Table
Depth to Water Table— Summary by Map Unlt — San German Area, Southwestern Puerto Rico (PRTIiT) 7
Map unit Map unit name Rating (centimeters) | Acres In AOl | Percentof AOI |
symbol

AgD Aguilita silty clay loamn, 5 to 20 >200 142.2 3.3%
percent slopes

AkA Aguirre clay, occasionally ponded | >200 439.7 10.3%

ALD Aliamira gravelly clay, 2 to 20 >200 105.0 2.5%
percent slopes

CeA Cartagena clay, 0 to 2 percent >200 196.4 4.6%

‘ slopes

ClA Corlada silty clay loam, G lo 2 >200 28.8 0.7%
percent slopes, occasionally
flooded

CcubD Costa-Pilahaya complex, 510 20 | >200 16.1 0.4%
percent slopes

CuF 'Cosla-Pitahaya complex, 20 {o 60 | >200 467.1 11.0%
percenl slopes

DsC Descalabrado clay, 2 to 12 >200 24 0.1%
percent slopes

DsD Descalabrado clay, 12 to 20 >200 32.0 0.8%

l percenl slopes

'DsF Descalabrado elay, 20 1o 60 >200 47 0.1%
percenl slopes

EpC El Papayo gravelly clay loam, 2 to | >200 15.3 0.4%
12 percent slopes

EpD El Papayo gravelly clay loam, 12 |>200 57.8 1.4%

| ta 20 percent slopes

EpF El Papayo gravelly clay loam, 20 |>200 299 0.7%
{o 60 percent slopes

FeA Fe clay, 0 o 2 percent slopes 122 364.6 8.6%

FrA Fratemidad clay, 0 to 2 percent : >200 147.8 3.6%
slopes

(FrB Fraternidad clay, 2 to 5 percent | >200 1.5 0.0%
slopes

GnA Guanica clay, ¢ to 1 percent >200 1,456.9 34.3%
slopes

GyC Guayacan clay, 510 12 percenl | >200 5.5 0.1%
slopes

LdA La Luna silty clay loam, 0 1o 2 >200 67.3 1.6%
percent slopes, occasionally
flooded

PgB Parguera clay, 2 to 5 percent =200 12.0 0.3%
slopes

PsF Pitahaya-Limestone autcrop- >200 324 0.8%
Seboruco complex, 44 to 60
percent slopes

USDA  Natural Resources Web Soil Survey 4/10/2012

Conservation Service

National Cooperative Sail Survey

Page 3 of 4



Deplh to Water Table—-San German Area, Soulhweslern Puerte Rico

Depth to Water Table— Summary by Map Unit — San German Area, Southwestern Puaﬁo_Rlco {PR787)
Map unit Ma_;; unit pame [ Iiatlng (centimeters) - Acres In AO! Percent of AOI |
symbol B ;
PzB Pozo Blanca clay, 0 to 5 percenl | >200 239 0.6%
slopes
PzC Pozo Blanco clay, 5 to 12 percent | >200 53.8 1.3%
slopes
PzD Pozo Blanco clay, 12 ta 20 percent | >200 224 0.5%
, slopes -
ScA 1 San Anton clay loam, O lo 2 >200 78.3 1.8%
percent slopes, accasionally
flooded
SgD San German-Duey complex, 510 |>200 57 0.1%
20 percent slopes '
SgF San German-Duey complex, 20 to | 200 148.1 3.5%
60 percent slopes
Ua Urban land =200 168.2 4.0%
VaA Vayas silly clay, 0 to 2 percenl 10 1111 2.6%
slopes, occasionally flooded
W Waler >200 11.8 0.3%
Totals for Area of Interest 4,250.9 100.0%

Description

“Water table” refers to a saturated zone in the soil. It occurs during specified
months. Estimates of the upper limit are based mainly on observations of the water

table at selected sites and on evidence of a saturated zone, namely grayish colors

{redoximarphic features) in the soil. A saturated zone that lasts for less than a month
is not considered a water table.

This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative” value indicates the expected value of this attribute for the
component. For this soil property, only the representative value is used.

Rating Options

Units of Measure: centimeters

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rufe: Lower

Interpret Nulls as Zero: No
Beginning Month: January
Ending Month: December

USDA  Natural Resources

Conservatlon Service

Web Sail Survey

Nationa! Cooperative Soil Survey

41102012
Page 4 of 4



Physical Soll Properties—San German Area, Southwestern Puerlo Rico

Physical Soil Properties

This table shows estimates of some physical characteristics and features that affect
soil behavior. These estimates are given for the layers of each seil in the survey
area, The estimates are based on field observations and on test data for these and
similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as
classes with specific effective diameter class limits. The broad classes are sand,
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to
2 millimeters in diameter. In this table, the estimated sand content of each soil layer
is given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 te 0.05
millimeter in diameter. In this table, the estimated silt content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

Clay as a s0il separate consists of mineral soil particles that are less than 0.002
millimeter in diameter. In this table, the estimated clay content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle
size is important for engineering and agronomic interpretations, for determination
of soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of sail
dispersion, and other soil properties. The amount and kind of clay in a soil also
affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is
measured when the soil is at field moisture capacity, that is, the moisture content
at 1/3- or 1/10-bar (33kPa or 10kPa) moisture tension. Weight is determined after
the soil is dried at 105 degrees C. In the table, the estimated moist bulk density of
each soil horizon is expressed in grams per cubic centimeter of soil material that is
less than 2 millimeters in diameter. Bulk density data are used to compute linear
extensibility, shrink-swell potential, available water capacity, total pore space, and
other soil properties. The moist bulk density of a soll indicates the pore space
available for water and roots. Depending on soil texture, a bulk density of more than
1.4 can restrict water storage and root penetration. Moist bulk density is influenced
by texture, kind of clay, content of organic matter, and soil structure.

Saturated hydraulic conductivily (Ksat) refers to the ease with which poresin a
saturated soil transmit water. The estimates in the table are expressed in terms of
micrometers per second. They are based on soil characteristics observed in the
field, particularly structure, porosity, and texture. Saturated hydraulic conductivity
{Ksal) is considered in the design of scil drainage systems and septic tank
absorption fields.

US(A  Natural Resources Web Soil Survey 4/10/2012
Conservatlen Service Nalional Cooperative Soil Survey Page 10l 17



Physical Soil Properties—5an German Area, Soulhwestern Puerto Rico

Available water capacity refers to the quantity of water that the soil is capable of
stering for use by plants. The capacity for water storage is given in inches of water
per inch of soeil for each soil layer. The capacity varies, depending on soil properties
that affect retention of water. The most important properties are the content of
organic matter, soil texture, bulk density, and soil structure. Available water capacity
is an important factor in the choice of plants or crops to be grown and in the design
and management of irrigation systems. Available water capacity is not an estimate
of the quantity of water actually available to plants at any given time,

Linear extensibility refers to the change in length of an unconfined clod as moisture
content is decreased from a moist to a dry state. It is an expression of the volume
change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or
10kPa tension) and oven dryness, The volume change is reported in the table as

percent change for the whole soil. The amount and type of clay minerals in the soil
influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The
shrink-swell potential is low if the soil has a linear extensibility of less than 3 percent;
moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 9 percent.
If the linear extensibility is more than 3, shrinking and swelling can cause damage
to buildings, roads, and other structures and to plant roots. Special design
commonly is needed.

Organic matteris the plant and animal residue in the soil at various stages of
decomposition. In this table, the estimated content of organic matter is expressed
as a percentage, by weight, of the secil material that is less than 2 millimeters in
diameter. The content of organic matter in a soil can be maintained by returning
crop residue to the soil.

Organic matter has a positive effect on available water capacity, water infiltration,
soil organism activity, and tilth. It is a source of nitrogen and other nutrients for crops
and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor.
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of six factors used in the Universal Soil Loss Equaticon (USLE)
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and Ksat. Values of K range from 0.02 to 0.69. Other factors being
equal, the higher the value, the more susceptible the soil is to sheet and rill erosion
by water.

Erosion factor Kw indicates the ercdibility of the whole soil. The estimates are
maodified by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material
less than 2 millimeters in size.

Erosion factor T is an estimate of the maximum average annual rate of soil erosion
by wind and/for water that can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibifity groups are made up of soils that have similar properties affecting
their susceptibility to wind erosion in cultivated areas. The soils assigned to group
1 are the most susceptible to wind erosion, and those assigned to group 8 are the
least susceptible. The groups are described in the "National Scil Survey
Handbook."

UDA

Natural Resources Web Soil Survey
Conservation Service Nalional Cooperative Soil Survey

4/10/2012
Page 2 of 17



Physical Soil Properlies—San Gemman Area, Southweslem Puerlo Rico

Wind erodibility index is a numerical value indicating the susceptibility of soil to wind
erosion, or the tons per acre per year that can be expected to be lost to wind erosion.
There is a close correlation between wind erosion and the texture of the surface
layer, the size and durability of surface clods, rock fragments, organic matter, and
a calcareous reaction. Soil meisture and frozen soil layers alse influence wind
erosion.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. (http://scils.usda.gov)

USDaA  Natural Resources Web Soil Survey 4M10/2012
Conservation Service National Cooperalive Soil Survey Page 3 of 17



£1]0 b afieg Aamung jlog aaneiadoo?) Jeucen aJJAlDg UORRAIGSUDD o,

ZL0Z/0LF Aamng 10g qam $02.N0S0Y |[RINJEN W51
= - = = = = = —| 8L¥s
e ZE o0'L-00 0°0e-0'6 8L°0-0L°0( Q00000704 | SL°L-GO0') | SE TSI -LE- -6€-| ¥G-EF
gz"| 8¢ 0'L-0'0 06-0'% BLO-0LD Q0°0L-00°} | OL'L-G0')L | GE-EE-GL -8E- -62-| t¥vil
¥ | LV 0250 090€ 0202’0 00°1-0)°0) SZ'L-02°1) 06 -G+0Z £e- -g¢-  vl-8
a8 hi4 £ ¥ ¥T 002 6°G-0°€ 02'0-¢L'0 00°L-0L'0| OF'L-0L°L! 65 0552 -1z £ 80 Blwe)y
sado(s
Juaosad
gzoe
‘Aefo AloaelB
ejweyy—aJiy
I ¥27| ¥T 00’y 0°L2-0'6 +S°0-8E°0 0L0-10°0| O£'}-56°0| 89 4508 -5z -Li-| 0g-8L
a8 ¥ S ¥¢| ¥ 0S5 0€E 0°LZ-0'8 15°0-8E°0 0L'0-10°0| SE°1L-56°0| 89 -¥309 G- =L gL-0 aunby
[ papuod
Alleuoiseao
‘Kep
aunBy—wiy
|
vu.m LV 060 0'g0e SL'0-80°0 00°01-00°¢| OZ'L-0V'L| OE-QL-8 hia G| 09€Z
[ vN.“ L 0'+50 090'E 510800 00°0L-00"Y; OE°L-0C'L | OF -0€-82 -Ge- GE- €e-9
o8 a4 4 vu._ ¥Z| 00L-0'S 0'9-0'€ g4'0-Z1'0 00°0L-00°L | OF'L-0E'L | GF -0E-0E -L5- -6L- 9-0 eqnby
1 sadojs
juaosad
0Z 0] § 'Weo|
Aep Ayis
ennby—qby
od g upuy 39S/ QUMW _ o9/5 Jod Pd g uf
L[| a
Xepu| dnosb Kjoedes Aapanpuos | Aisusp
Aqipess | Angipode slojoey Jepew Kngisusxe Ja)em 9||neaphy jinq ouwigu |10s pue
PUIM PUAA uojsoiy ojuebip Jeau( o|qe|leay pejrin}es IS0l Aeln s pueg | yideqg | |oqwAs de
03]y OUBNg LISJSeMYINOS 'Paly UBLLISS) Ues —sajpedold ||os [edisAug

solgadoly [10S |edisAyd—uoday

021} DUaNd W3jsamyInog 'ealy UBLLBE) Ueg-sailadold ||0g [BaisAyd



21 Jo ¢ abed Asnang 10g aajjesadoos [uoeN 0|AI0S UOREAIBSUOD o,

ZLoz0kHY Aaning log qapy 5024N0SOY [BINIEN  \i[5h
L LV 07Z-50 6°2-0°0 0Z'0-8L°0 00°0L-00°) | ST'I-G1°L| €E -0E-02 -0z~ -06-| 09-€9
oz’ oz 0250 6200 0Z°0-9L'0| 00'00L-00°0L( §2°L-GL°L| SE-8L-01 -Le- S| €995
0z’ 0T 0°Z-50 6°C-0°0 020810 00001-00°01| SZT'L-SL'L, SE-SL-0L -0E- -G6-| 9G-G¥
0z “ oz 002 6200 0z'0-8L'0 00°0L-00°) | SZ°1-GL°L | BE -0EQE ~02- 05~ SHvE
AN _ FAN a'v0'2 62-0°0 0Z'0-8L°0 00°0L-00°}| SZ°L-GL'L| 8E -9E-0C -+E- -0E-| ¥E-EZ
0zZ'| 0T av-0'Z 6°2-0'0 22'0-02°0 Q0°0L-00°)L | DE'L-GL'L | BE -SEOE -y |1-| €251
0z | 0T 0'8-0F% 6200 0Z°0-8L°0 00°0L-CO°L| SL°L-0L°L| BE -8E-0) - -8l-| Sl-9
mm_, ¥ §| 0z o 0'e-0F% 6200 2Z'0-LZ'0 00°0L-C0°L | SL°L-0L°L) BE-QE-O1 S5 -Gl- g0 BpEUOD)
| papooy
Aflevojseaoo
'sado|s
juasiad
Z 0] ( 'weq)
Aep Ays
EBPEUOD—YD
¥e | ¥T a’L-0'0 0°52-0°6 €1'0-0L"0 00°'L-0L'0| 09°}L-62°L| 59 -29-0§ -82- 0l-| 09-9%
i vN.u, v 5§20t 0'sZ-0'6 EL0-0L0 00°'L-0L'0| 09°L-52°L| L9-1L9-0F -62- -0k-| 8#Gl
i ¥ ¥Z 0'¥0'2 0°'62-0'6 SL'0-EL°0 00°L-01L°0; 09°4-S2°L| 09-856-0€ -£E- 6-| SV
98 _ v § vTi b [V i A 0'62-0'6 91°0-€L0 | G0°'L-01'0 | 09°b-S2°L, 09-09-0E -£€- -g- -0 euaiepe] |
i ; _ , sado|s
uaasad
Z 010 Aep
euabepen
—Vved
| Rd #d Ljruy 258/ QW o9/6 B4 | Pd B u
RS L |
xepuy dnoi fyjjoedes Ajanonpuoa | Aysuep
Rmaipola | Apqipess BI0)2B) Jeyew Apqisusixe 18yeM ajjnelpAy yngq BWEU {JOS pue
PUIA PUIAA uojsoi3 ajuebugy 1geu]q slqe|jery pajrInies 1s10W Aelp s pues | ydeq | joquAs depw
021 OH8Nd Wa)SaMYIN0S ‘ealy ueuLIes ueg ~sejladold (195 [82]8AYd

001y OHaN4 W3)SaMYINog ‘Baly UBLLSD) UEg-saiyadold 105 [eojsAud



21 jo g abeyd faning |05 aageladoon euonen 82]AI8S UO[JEAIBSUOD

=
ZL0Z/0LY Aonng Jiog gam 562IN088Y [BIMEN Vi
— — — - -] - - —} oe-zz) [
g , v e NN S = B S N N S T
| te]er| ozon 0e0)] 0r0S00{  007-0V0] 081-OVL| 09-l55E]  be| sz LT
0 8| f el vz oe0C et}  0K0S00 00’1010 05'k0¥'L| 09 +5-5E 2z) 8-l zo{  eAeyend
| — - - — — — — —| cotr
! = = - — = - - —| erel
,“ 82| +T +'0-0°0 6°Z-0°0 01'0-50°0 00°L-0L'0| ¥ L-¥0L| 09 -¥¥0E “+t- -¢l-| 5l-1L
! 8| ¥T oe0't 6'Z-0°0 01'0-50°0 | 00°L-0L'0| SO'L-S6°0{ §9-+5-0E -Ge- <l (Y57
0 8 1| 82| ¥2 0'8-0¢ 6'2-0°0! 0L'0-500 , 00'L-04'0| 00'4-06°0| 09 -SH-0E -9E-, -Gl L0 B|S0D
! sadols
juaded gz
! 0} ¢ ‘xajdwon
eARyRl
t | -e}s00—QaNg
Pd 0d g oespu e o o | od Pd Bd 0oy
L[| my
xepu| dnosB fjoedes Rapanpuos | Aysuep
Agipess | Aypqipous €10)08} leyew Amasuepte dajem 3||nespiy Ang elleu Jjos pue
PUIAA PUAR uojsoiy aueBio Jeeu e|qe||eAY pajeinjes 151010 Aejg HIS puEs ydeq | joquiAs dey
091y oleNg Welsemyinos 'ealy uBuLe UBg —se|uadold jjog [ed1sAyd

051y OHaNd WAaISamUINog "Baly UBLLIRS UBS—Saluadoid 105 [BaISAYd



21 jo 2 sbey Aanng |10g aaneladoon [BuDljEN 82|AleS UO)IPALIOSUOD

ez
ZL0ZA0LY Raning 105 Gam s00.n0seY IRIMEN Wit
— s - o = . - = Al<
— — — - — — — — a0
vz | ol 6809 L0010 00°L1-0L'0 | OF'L-0E'k | G¥ -F-SE s Bl-| 01§
98 v| | vz| vz| oesz 6'9-09| 0Z0GH0 00°'1-01'0| 9E'L-+EL| G b1t -2€-|  -9-| 50| opeiqeeoseqg
sado|s
Juaasad
ZLoZz'4epo
peiqejeosaq
—0sa
= ) —i — — — S T e e
% i e = = - s — —i 1z
: 82| ¥2| 0Z0L  0E0E  0L0500D 00'L-0b0| 05'k0¥'L] 09-lsse) 2} €z L1Z|
0 o 1| 8z v 080%] 0'C0t| 0L0-600|  00°-0L0} 05'L-0°L] 08 +SSE -tz- €~ ¢0f  ekeyend
- — — — — — — —| eoer
— — — — — - - —| erei
89z’ | vZ'| 000 6Z-00|  0L°060°0 00'1-0L'0 | ¥L'L-b0'L | 09 -+¥-0E - -Z1-| Bl-LL
97| ¥Z| 0201 6200 010-500 00°1-01°0] S0'L-66'01 69 -bS-0E g¢- 2= b
! 0 gl + 7| vz| o80T 6Z-00| 010600 00'4-01'0| 00'L-06'0 | 09 -G-0F 98- Bk L0 E1s0D
sado|s
Juzalad g9 O
0z ‘xadwoa
ekeyend
-BJS00—4N7)
| ud | 2d upul 1 98SAU i a0/ 1d od pd oY
1| my
Xapu] dnoiB Ajoedes Aananpuoa | Aysuep
Aniqipore | Ayngipose 810)28} Jepew | Ajnqisueixa 18yeM ajjnespiy jing OWEU j105 pue
PUlAL UM T ELIE] ajueBip Jeeupq e|qe|eAY pejInjes I1sloW Reln s pues | ydeqg | rogqwAs dew
03[} OMeNd WejseMYINog ‘raly ueLLIRS) ueS —s8jIed0ld ([0S [821SAYd

001y OUBNd Wa)Samyjnog ‘Baly UBULRL Ueg—sajuadold [10G [Ea1sAyd



Asmng Jlog aaneladoos) JeuoeN 83]A8S UO[IRALIOSUOY)

21 jo g abey —
ZLOCOVIY AanIng 195 QB $02.n0sey |.INJEN  Visn
- - - - . . == = 9l<
. — = - =5 = = —| 9-vl
¥Z'| LV 0Z-0tL 6'8-0'9 10010 00°L-0L°0! O¥'L-0E°L | 09 -05-0¢ 52 ~GZ-| ¥1T
98 14 IS TN T4 002 68-0°9 0Z'0-51°0 00°0L-00°L | 9E°L-¥E€°L| OF -GE-8Z -0 -Gz~ Z-0 okeded |3
sado|s
juazored
21 0} Z 'wieo]
ABpR AjjanelB
odeded
[3—od3
— — == =5 = = = —| 8=
= = — = = = = —| 840l
¥ | LV 0'veL 68-0'9 S1a-010 00°L-0L°0 0¥ L-0E"L | ¥ F¥GE -LE- -61-| OL-§
98 ¥ b ¥, ¥T 0°6-5¢! 6'8-0'9 0Z'¢-51'0 0071040 | 9E'V-¥E'L | G¥ -FI-GE -LE- - S-0| opelqejessaqg
" sado|s
juaalad pg
o) gz ‘fep o
peige|easag
_ —d8Q
— — = = — — — — Bl<
| = = o a = —1 I —| 810t
vw.ﬁ Ly oreL 68-09]  SL'0-0L0! 00°L-0L°0( 0¥ V-0E°L | S¥ -+I-GE ~LE- -6L-) 0§
98 14 l *N; ¥ 0°6-5'2 6'8-0°9 0e'0-§ r.om 00 L-0L0| 9EL-PE)L| SP PS5t -LE- 8l- §-0| opelqejeasaq
; sado|s
Juaa1ad Oz
o1z) ‘kep o
peiqe|essag]
“ —asg
_ “ pd d uyuy sosquaom | oo/b Pd Pd oo uy
M| M
xapuj dnoib foedes Ajaponpuos | Ajsuep
Amaipose | Aaqiposs €J0J0B) dejew Anqisueixe layem aynespiy Jinq owel ||os pue
PUM PUIA uojsoly ajuebip deaufq slqe|lesy pejanes ISI0/ Aejn ne pueg | ydeq | (oqudsdep
03]y oMend Wiejsemynos ‘ealy ueuues ueg ~sejuadold oS [22]sAYd

001Y OjaNd UIB)SaMUINeS 'Baly UBULAS) ueg—ssipadold 105 [2o1sAUd




Z1Jo g abeq Aanng 0§ aanesadoo) [euoneN @JAIOS UOJEAIBSUOD oy,

Z2L0Z/0 LY Asnung |log gap 502UN0SaY |BIMEN w5
yZ'| vT oe-1o 06206 EL'0-0L°0 00°L-0}'0| OF L-0E"}| 85 -6+ -0g- -i2-| 95-2¢
¥ ¥ (U5 X1 0'62-0'6 €L°0-0L°0 00°L-0L°0| OP'1-0L") | 8BS EG-05 -€e- “glk-| TELL
ve | vZ 0'6-0'L 0°'5Z-0'6 rLo-zio 00°L-0L°0| O¥'1-0E'} | 8S -¥C-GF -le- S| LL
98 ¥ S| ¥ | ¥T 0's-0't 6'9-0'9 Sl'oEL’o Q0'L-0L'0| O L-0E"} | 8S -06-GF -LE- -64- 10 ad
ﬁ sadojs
uaased Z 0}
0 'Aep ad—yad
== = == = = = = - 9l<
= = = == = = = —| al-vL
Y| LV 0zZ-0'lL 6'8-09 S1°0-0L'0 00'L-01'a| ovVL-0E"Y | 09 -05-0€ -§¢- -52- ¥i-Z
98 14 L ¥T| ¥T 0r0e 6°8-0'9 0Z'0-61'0 00°0L-00°L | 9€°L-¥E'L| O -GE-8Z 0k -Geg- 20 ofeded |3
sado|s
Juzosed
09 0} 0Z 'Weo|
Aep AjarelB
ofeded
3—dd3
= = ~ = | — == - 9l<
= = = =i = = = —| 91¥l
_ ve | oLy 0z-01 68-0'9 L0010 00°L-0L'0| OF L-0€°L| 09 -06-0E Sz 52-| bL-Z
_ a9 ¥ L ¥T | ¥T 0v0T 68-0'9 0Z'0gio 00°0L-00°L{ 9E°L-¥E"L | OF -GE-82 -0 -G2- z2-0 oAeded |3
/ sado|s
_ i jusasad
: . ! 0z 01 Z| 'weo|
V Aep Ajjaneld
L _ ohedegd
| - ) ! 13—ad3
, i ud Pd upuj | 98S/ Qo a6 | pd g 1 vy
1 _ M|
Xopu| dnoJiB Aioedes Ajaponpuos | Aysuep
Amajpose | Ayqipose £10)28) Jayew Rjiqisuexe iejem ajnespdy jinq aleu |jos pue
PumA PUIA ugjsoiy sjuebip desu| e|qejjeay psjrinies IS0l Ae|o us pues | yideq | |oquAs dey
02 OHeNd WIeISeMYIN0S ‘Baly UBULISS) UeS —sajuadold ||os [e2]sAyd

091y OHAN WIISaMYINCS ‘Ealy UBULRE) ueg—saipadold jios |eaisiyg



2110 0} abey Aaaing 105 aaesadoos) [euoneN B21AI8S LOJ|BAIBSUCY

E—
ZLO0Z/0L Aanng (105 gopa §92IN0SeY |BIMEN  vsn
¥ | vT g'0-0°0 0’8206 0L’0-60°0 0L'0-1L0'0; 02'L-06°0| S8 -£2-09 -52- -€-| BL7Z%
¥Z'| ¥Z° §'1-6°0 0°52-0'6 LL0-20°0 0L'0-40°0( 02°1-06'0| 58 -6L09 -ke- -¥-| 2§-Cl
2| ¥ S'E-0'L 0's2-0'6 SL'0-0L0 0L'0-100| 02°L-060| §9 -08-59 -91- G- TP
98 ¥ S| ¥2°| ¥2 §'5-0'E 0'62-0'6 S1°0-60°0 QL'0-10°0| 02°L-06°0| G8-28-G9 -Gl- -€- 0 EDIUBND)
sado|s
adssad
1L o190 ‘Aep
BOJUBNS—yUL)
¥Z | ¥T S000 0'8L-0'6 8i'0-¢L’0 0L°0-10°0| ST L-0Z°L| 99 -99-0% -9z- -6- $9-Z1
¥Z'| ¥T° Q'Z-0'L 0'91-0'6 8L'o-ZL'o gL'o-L0'0| SZ'h-L1°L| 09 -090F ~Ze- 8- LEL
! 98 ¥ S| ve| ¥ 00z 0'91-0'6 8L'a-ZL'o aL'0-10°0| SZ°L-L1°L| 09 -Bv-OF -62- -£2-1 £10 peplwalely
i sado|s
juaad
G o) Z‘Aep
PEp|LUI}E.
—gid
| vZ | ¥ §'0-0°0! 0'8L-0'6 8L0-ZL°0 0L°0-10°0| SZ°L-02°) | 99 -99-0F -9¢- -6- S9LL)
| ¥ 0¢-0't 0'9L-0'6 gl'o-2Lo aL'o-10°0| SZ°L-£1°L| 09 -09-0F -Ze- -8b-| Li-¢l _
98 ¥ Si ¥T| VT 00z, 0'9L-0'6 aL'0-2L'o 0L'0-10°0| ST°E-21°L| 09 -8¢OF o TAd €z-'  E10! Pepuwgel
i sado|s
yuaaad
Z 010 Aep
pep|Luaiel
—Vid4
! i g od uyut | OBSAL QUMW 20/6 rd | pd Bd ul
1 1 | m
xepu| dnoJB Ayoeden Ajaponpuos | Aysuep
Agipore | Ayqiposs 10308} Jepew Ayqisuspe Jejem apnesphy Ainq eweu jjos pue
PUIAR PUpA uojso.3g ojueBig Jeauf] o|qe||BAY pejeinjesg 1SIO| Aen us pues | yideg | |oqudis dew
03[y oHend LI8)SaMIIN0S ‘Baly LIBULIGS) Ueg —so|pedotd (|0 [eo]sAYd

021y OHBNg WASIMYINDS 'Baly UBLLSL) uBS—Sajladold 10g [eaisAUd



21 Jo L) abeyq Aaang 105 aapesadoon [euopeN S3JAIDS UONBAIOSUCD Lo,

ZLOZ/OLY Aaning os gam EBDINOE8Y |BIMEN  (isn
0’| 0T 0'2-5°0 6°2-0°0 0T'0-81°0 00°L-0L°0| SZ°'L-51°L | OY-6E-02 €4 -9-| §1-8§
FA AN QZ-0'L 6700 22'0-0Z°0 00°L-0L'0( OE'V-GL°) | OF -BE-L2 G- -L-| 8502
0Z'| 02 POt 6°2-0°0 02'0-81°0 00°1-01L°0| SL7L-0L°L | OF -6E-42 -55- -9-1 02Z-41
98 ¥ S| 0z | o 09 0F 6200 22020 00°01-01°0| SV OV} | OF 0e-L2 09 0l b1-0 BuUN| 7
papaoy
Ajleuojse2a0
‘sadojs
uaosed
2 0) 0 'weoy
Aep Ayis
Bun7 e—yp7
0z | 0T 00 62-00 S1'0-80°0 0Q'0L-00°1 | OEL-OZ°L| OF-8E-S A -0E-| L6-9L
0z | 0T 00 6°2-0°0 g1L'0-80'0 00°0L-00°L| LL1-0S°L| DK-0L-§ -08- -6-| 9.-65
Ze’ | 2% 0’0 62-0°0 $1°0-80°0 0Q°0L-00°)L | OL71-0Z°L | OF umN.mw -Le- | 65-GF
0z | 0T 00 6200 S1°0-80°0 00°0L-00°) | OE"L-0Z'L] 05 -€2-01 -€£- -1 S92
S| o 0'z-0°L 6°2-0°0 0Z°0-0L°0 _ 00°L-01'0| OF'L-GZ2°L| 09 -1#-02 -82- -tg-| 92-¢lL
S| o 0Z-0'L 6Z-00 02°0-0L'0 , 00°L-0L°0| OP'L-GZ'L| 09 -L¥-0Z =LZ- -92-) Z1-8
a8 W € | or| oeoz. 6200 §1'0°0L'0) 00°1-04°0! §1'1-01°L| 09 -9+-02' IS -8Z- g0 ueaeAenc
| sado|s
juaasad
ZL 016 “Aep
ueaefeng
f ! Pd Pd gy , DS/ QIS so/8 d Pd 1+ Bd Y
PR L |
Xapu| dnouB Ajoedes Aapanpuod | Ajsuep
Angqipose | Ayqpose ®10)2€) Jaygew AjHqisueixe lsyem ajnespAy jinq aWEU Jj0S pue
PUlAA PUIAR uojsodz ojuebip leeu| o|qe)jeAy pejeinjesg 18|01y Kejn IS pueg | ydag | foquis dewy
09 OMaNg WejseMYINos ‘ealy UeuLes ues —sajuedold 1|0g |e3|SAYd

02} OUSNg WSISaMUYINDG ‘Baly UBLLDS) ueg—saluadold 10S [eoisAud



£LJo Z| abed

Aamng Jlog aaneradood [euoneN

8]AI8S UOJEAIBSUDD

_—
ZLOZ/O LY Aanng 105 qap §03In0sey |edNIEN v
¥e | ¥ oL-zo 0'e-00 IR 00°L-0L'0| OF'L-02'L | 09 -25-0S £t G- E.-\.mm
¥e' | ¥ o'z-2'0 0't-0'0 m__‘.o-N_..o“ 00°01L-00°} | SZ°1-02°L| 09 -BL-Gl -le- 19| 26-68!
¥ v 0'2-90 o'e-00 81°0-60'0 | 00°0L-00°L | O¥'L-0Z'L{ 09 -PESGL -ge- | 6£-22
¥ 4, ¥ 0'e-0'2 0'e-0°0 81’0210 00'L-0V'0| SZ°L-0Z°L | 09-6¥BC -82- | €L TITL
98 S| ¥Z ; ¥e 0'L0e 0'e-0'0 AN AN 00°L-01°0| SZ°L-00°L| 09 -65-8€ -0t- -Li- ....o_ elanbied
, i _ sadojs
[ H juzsed
i §0)Z Aep
! I ! esenfieg—gbd
b | 124 o upuy 088/ Qo oo/ Rd Pd + Pd Y
FO S |
xapu( dnoib Ayjoeden Rjapanpuoes | Ajsuep
Rnqipose | Augipose £10)28) Jeyew Aqisueixe Jojem a|nespiy jinq ewieu |jos pue
PUIAA puUlAA uojsoag ojueBig esu| a|qe||eAy pejeinjes IS[ON Relny s pues yideq | Joquis depy
02y OMeNnd Wie)semyinos ‘eely UBLLIOS UBS —se|uadodd [0S [B2]sAUd

02(Y PN WajsemUINog ‘Basy UBLLIS) ueg—saipadold 10g |eoisAud




Ll Jjo gl abeg £anng (105 aneiadoon euoneN 03]A10S UO|JRAIDSUOD

zLoZIOWY Aeaing jlog qap $02UN0S6Y [RIMEN  iish
I
| = = = = e e
_ 8z | LI’ 0Z-0'L 0e-0°L 0L'o-50°0 00°01-00°L | SS'L-G¥°L | OE -0Z-0L il oF-| 1e-92
TR 0Z-0t oe0l 01'0-50°0 Q0°01-00°L | §5°V-S¥'L | 0S5 -02G1 -GG- §2-| 9¢-64
szl 2 0'¢-0'L 0e-0'L 010600 00°0L-00°L | §S°L-S¥'L | 05 -02-G1 -GG- -G2Z-| 6l-LL
8z’ | LI’ 002 o'e-0'L 0L'0-60'0 00°1-0L°0| 0S'L-0¥%'L| DS -2+ £ <1 b2
'FARA 002 0e-0l 0L0-50'0 00°0i-00°L | S5'L-5+'L | OGS GEOE 05~ <L~ FAMA
98 14 £ 82| LV 0y0e oe-0L ZL°0-800 00°01-00°L | GS'L-G¥'L| OF -0E-G1 -6 G- 0 091I0gas
= = aunfar
alnisiow
1tos olpLe
| 1 ‘dowino
- = = — = —_ — —_ — auojsawr)
— =1 = =i = i — —| 0822
— —i - — — - - — oz
| 8z | vZ° 0Z-0') 0E-0L 010600 00°'L-0L'0| 05 L-0F'L| 09-15-GE -2 -TAd L2
o_ g L 82| ¥2 0802 0e-0t 0L°0-60°0 00°'L-0L'0| DS'L-0¥'L! 09 -¥5-GE Ak -6l N.om eAeyejd
! sadojs
aed g9 0
0% ‘xajdwen
0oru0gqag
7 ~dosoino
4 auojsaw
; i "BABYBIg—dsd
Bd #d jrut o despuaonn ) /8 1 pgd 0 pd Pd U
L |3 | mH
Xepu| dnosb Kjoedes Rlapanpuas | Aysuep
Algipore | Agipose £J0joe) Jeyew AjlqIsuexa d8jem 2| napiy Aing aweu |los pue
PULM PUIAA uo|solg sjuebig leaulq ejgejjeAy pejeinies 15101 Aela HIS pueg | pdeq | joquds deyy
03]y OMeNd WelEeMYINog "By URULIeD) UeS —sa|pedold ||0S [eaisAyd

001y OHANg WI}53MUIN0S ‘BAlY UBLLUSS UBS—Sa|Uadold (10 [e0ISAUd



11)o | afed

Aaaung Jlog aaneladoos |euoleN

03)A18S UOJJRAIBSUOD

ZL0Z/0L Aamng |10g gapa 802UN088Y [RIMEN Vw5
0z o7 0 1-6'0 B8°Z-0°0 S1'0-80°0 00°0L-C0°L | OE'L-0Z°L| OV -€2-G} -€€- | 0908
St oL 0z-0°tL 6200 02°0-01°0 00°'L-0L°0 | OF'L-02°} | 09-2£-02 -8E- 0g-| 0ezT
S oV 0’40 6¢2-0'0 42°0-01'0 Q0°L-01L°0| 0E°1-02°1| 09 -L¥-0E -1z -92-| 224
98 B4 g] 4L 017 Q00§ 6700 SL00L0 00°L-0L°0, 0¥’ L-0L°)| 09 -9F-0F Al -82- /-0 oouelq ozog
sado|s
Jusolad
02021
‘Aefd ooue|g
: 0204—(0Zd
0z | o 0'1-6°0 6°C-00 G1'0-80°0 00°04-00°L | OE"L-0Z°L | O -€2-S1 -£E- +-| 09-0E
S| OV az-0l 6200 0Z°0-01°0 00'1-01'0| OF'L-02°L | 09 -2E-02 -g€- -0¢-| 0e-22
gL o 0L-0'¢ 6200 02'0-01'0 00°4-0L'0| OE"L-02°L) 09 -ip-0E -LZ- 92| 2L
99 B4 E| LV 0| 0005 62-00 1+ Mg 1 10] Q0°L-0L°0| OF'b-0L°L| 09 -9v-0F -LZ- A 40| oouelq 0Zod
sados
juaoad zL o)
G 'Aep oouejg
, 0204—02Zd
0z 0z 0'L-50 6200 GL'0-80°0 00'0L-00°k | OE'L-0Z'k OF -E2-G1 -E€- -#b-| 090
_, S| o 020t 62-00 0Z°0-0L0: 00°L-0L°0| OF L-0Z') | 09 -2£-0C -8€- 0g-1 0€-22
T ?
_ S o 0'4-0¢ 6'¢-0'0: 02’0010 00°L-0L°0| OE'L-0Z°L| 09 -L+0€ YAl -9¢- fAAA
98 _ W g LL°| OV 000§ 6200 51°0-0 _..o‘ 00°1-0L°0) 0¥ L-0L°)| 09 -9%-0F -1Z- -8e- 10| ooueqozod
i | g sado|s
; 1 Juadsad g 0]
| 0 'Aep ooueig
|  ozog—azd:
: 9 d Lijuy J895/W QW 2076 o Rd ¥d uf
M| M
xepuy dnoib fjaedes Aiaponpuod | Kysusp
Angtpoie | Knajpose &J0}J2E} Japew | Ajqisueixe isjem onnespAy Ang SWe J|jos pue
PUIAA PUIM uopsoig auebio lesup ajqe|jeAy pejeimes 1S10l Aejn His puesg ydeqg | joquis depy
03]y OHSNd WeIEeMUINOoS ‘Raly URULGL URS —so[Hedold [0S [eaisAyd

031y OUaN Wa)SBMUIN0S ‘BalY UBLLSE Ueg—salpadold pog [easiud



L1 jo g} abey Aanng (jog aaneradoos [euoyeN 83|AI6S UOjEAIBSUOD L,

ZL0Z/0MY Aanng (105 qap $93Inosey |JIMEN VA
) —| Y —| . = .. =  |. = ] nlm.. ‘o?mmr
S R | s 1= 551 i T L e i o O 2
1 e RN 0e-0°} m..N..c.o - _."_._...o.mo.o 00°ZP-00%L 0S°4-0F L} 09 -0E-OE < 52| LIEL g
ol 8] i}ezir| orou 6200 ovosoof oozroow| og'bor| oseeoe]  ee|  2z] eko #ang
= - = = = o =i —| 090}
ge’| ¥Z°| 0'6Z-0°L 6200 0L'0-50'0 00°1-0L°D| 0S°L-0F'L | DG -BE-SE -0g- -ze- 0L-F
0 g L 82| ¥2| 06207 6°2-0°0 0L'0-50°0 00°1-0L°0| 05'L-0F'L| 05 .mm.mn_ -0g- -GE- #0| ueuuab ueg
sadojs
wanad oz
0] § ‘xajdwod
Asngy
-UBLLIBG)
ues—Qqbs
LV L 0Z-€0 6°2-0'0 02'0-21'0 00°2¥-00'%| SE'L-0Z'L | SP-€2-22 -9¢2- -L§- | 0L-FS
_ LT LV 0Z-£0 6°90°€ 020210 00°2F00'% | SEL-ET') | SF G222 8- Ly | bE-LY
FAN YA o 020 6°¢-0'0 0Z'0-ZL'0 00°2¥-00'%| G¥'L-0F'|L | SF-22-22 -gL- 08| Iyie
AR 0z-e0 6'G-0'€ 0Z'0-2L'0 00°P1-00% | SE'L-EZ'L | 0G-0FZ2 -8¢g- -Zz- Pm.vu_
FARVA S 0'ze0 650 020210 00°¥1-00°¥ | SE'L-EZ'L| SF -BE-CC £ -61- vN.n_,H
¥z | LV 0e-0'Z 62-0°0 0zZ'a-01'a 00°PL-00'% | SE'I-GZ'L| Gb-LE-9C -0t~ -£e- m—.m_,
98 ¥ G 0¢| L1 0502 6'5-0¢ 02°0-110 00°vL-00'F ) SE'L-GZ'L | S¥ -GE-BE| -Gg-. -0€- m.cw UoJuE UBS
_ , papooy
Alleuo|SEI20
‘sado|s
1uaosad
H Z 0] Q 'Weg|
AR Uojuy
. UES—WOS
' ¥d K ] J95/W Qo a0/6 K rd Pd )
1 | M| m
xepu| dnosB Kyaedes Aanonpues | Ajsuep
Algqipose | Agipose S10)2%) Japew Apqisueixe lsjem ajneipiy jIngq olel |jos pue
PUIAA PUIAA uolsoiy ajuebig leeuy ojge(leAy pojein)eg 18I0l Aejn s pues | yideq | |oquAs dey
03]y OH6N WIBISOMYINOS ‘Baly UBLLIGS URS —sojHedold [0S [Ba[sAYd .

091y OUaNd WSaISamMyINos 'Baly UBLLSS UBS-Saluadold 105 [eaisAyd



21 Jo g|. abey Aaning |log aaperadoos) [euoneN 8|AIGE UCNEAIBSUOD L,

TLOZIO LY Aaning Jlog gap $03/nosey |eIMBN  ¥Gsi
= = = = = = —_ —_ —_ 1B)BAN
JOIEAM—MA
¥ | ¥T g'0rzZo 0'g-0¢ 810210 00°1-01°0| SE'L-0€E"L | 09 -BE-OL -p5- 8- ToET
ve| PT o1-zo 09-0€| BLOZLO 00"1-01L°0| OF L-0E") | 09 -9E€-82 -+5- 8- £Z-CL
1 e | ¥ ] 09-0€ IR AN 00°L-0L'0| OF'L-0€°1| 09 -GE-8Z -G§- 0=l 21§
| a9 Pl S| ¥2| ¥T 002 0'6-0'9 ZZ0¥L'0 00°1-01L°0) OF¥'1-0E°) | D9 -ZE-8Z -£5- <~ 50 sekep
papooy
Ajleuoiseano
‘sadols
waed z
010 ‘Aep Ajs
SEABA—YEA
— — — — — — — — — pue| ueqin
pue| ueqiN—en
— =) === ) = ) — — = ] 1 osse
| ; : -— = = V=il = == T —3i SE-LL
9z'| 2’| o0e0] 6200] 01'0600]  00Z-00'¥L| 05°L-0¥'4 | 09-0E-0E] s} -sz-| L€t ‘
0 g| 1| ez| vz| ooz 6200{ ovosoof oozroovt| osh-orif os-eeoef  6e- zz-] €10 fena
—p — = — = i s —| 0%0L
8z | vZ'| OSZ01L 6'2-00 01'0-50'0 00°1-0L'0| 05°L-0%'1, 0G -8EGE -0¢g- -ZE- Ol-F
0 2 L 8! | OsE0T 6'2-0°0 0L'0-50'0 00°'}-0L'01 0S°L-0F'L | OG -GE-SE -0€E- -Ge- 0 ueuusd ueg
i sado|s
_ waalad go 0}
0z ‘xsjdwoen
3 Aang
-UBULLIZS)
; ves—lig
z L
1od 19d uyy 205U QONY s | jad Pd | B4 W
L[| m
Xepu| dnoJB Ayaedes Alapsnpuos | Aysuep
Ayaipore | Ayjgipois &10)28) Japew Rllgisuexe J8jEM afinespiy Anq eweu jjos pue
PUIA PUAA uo|solg ojueBin leeu|y s|qejjeAy pejedneg sjon Kejg HIS pueg yideq | joquis deyy
03[y O8N WBISeMYINOS "ealy UBLLIGE) UBS —~sa[uedold ||0g [edsAyd

00y OUEN WIISaMUINOS ‘BlY UBULIBY) UBS—-SalUadold JI0S [eaisAyd



1o 1) abed Asmung fog aagesadoo) |euoien 83[AlBg UopRAlESUCD L,
ZLOZI0LY A8aing I0g gapA $82IN0S8Y |[RINIBN  TEign

800Z '8 29 ' UOISIBA  Bjeq ealy Aamang
001y OHBNd UJBJSaMUIN0S ‘Baly UBULIIS) UBS Baly ASAING |I0S

uoleWwloU| 821n0S ele(

021y OUINd WIISBMUINDS ‘Baly UBLLSS) UBS-SaLadold 105 [ensAud



Water Fealures—San German Area, Southweslemn Puerto Rico

Water Features

This table gives estimates of various soil water features. The estimates are used
in land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thorcughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when tharoughly wet, These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture, These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material,
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas.

Surface runoffrefers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover, The
concept indicates relative runoff for very specific conditions. It is assumed that the
surface of the soil is bare and that the retention of surface water resulting from
irregularities in the ground surface is minimal. The classes are negligible, very low,
low, medium, high, and very high.

The months in the table indicate the portion of the year in which a water tabie,
ponding, and/or flooding is most likely to be a concern,

Waler table refers to a saturated zone in the soil. The water features table indicates,
by month, depth to the top (upper fimify and base (fower fimil) of the saturated zone
in most years. Estimates of the upper and lower limits are based mainly on
observations of the water table at selected sites and on evidence of a saturated
zone, namely grayish colors or mottles (redoximorphic features) in the soil. A
saturated zone that lasts for less than a month is not considered a water table.

USDA  Natural Resources Web Soil Survey 41102012
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Waler Features—San German Area, Southwestem Puerto Rico

Ponding Is standing water in a closed depression. Unless a drainage system is
installed, the water is removed only by percolation, transpiration, or evaporation.
The table indicates surface water depth and the duration and frequency of ponding.
Duration is expressed as very briefif less than 2 days, brief if 2 to 7 days, long if 7
to 30 days, and very fong if more than 30 days. Frequency is expressed as none,
rare, occasional, and frequent. None means that panding is not probable; rare that
it is unlikely but possible under unusual weather conditions (the chance of ponding
is nearly 0 percent to 5 percent in any year); occasional that it occurs, on the
average, once or less in 2 years (the chance of ponding is 5 to 50 percent in any
year); and frequent that it occurs, on the average, more than once in 2 years (the
chance of ponding is more than 50 percent in any year).

Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snawmelt is not considered flooding, and water standing in swamps and
marshes is considered ponding rather than flooding,

Duration and frequency are estimated. Duration is expressed as extremely brief if
0.1 heur to 4 hours, very briefif 4 hours to 2 days, briefif 2 to 7 days, long if 7 to
30 days, and very fong if more than 30 days. Frequency is expressed as none, very
rare, rare, occasional, frequent, and very frequent. Nore means that flooding is not
probable; very rare that it is very unlikely but possible under extremely unusual
weather conditions (the chance of flooding is less than 1 percent in any year);
rare that it is unlikely but possible under unusual weather conditions (the chance
of flooding Is 1 to 5 percent in any year); occasional that it oceurs infrequently under
normal weather conditions (the chance of flooding is 5 to 0 percent in any year);
frequent that it is likely to occur often under normal weather conditions (the chance
of flooding is more than 50 percent in any year but is less than 50 percent in all
months in any year); and very frequent that it is likely to occur very often under
normal weather conditions (the chance of flooding is more than 50 percent in all
months of any year).

The information is based on evidence in the soil profile, namely thin strata of gravel,
sand, silt, or clay deposited by floodwater; irregular decrease in organic matter
content with increasing depth; and little or no horizon development.

Also considered are local information about the extent and levels of flooding and
the relation of each soil on the landscape to historic floods. Information on the extent
of flooding based on soil data is less specific than that provided by detailed
engineering surveys that delineate flood-prone areas at specific flood frequency
levels.
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