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1. Purpose and Scope 
A drainage study is required for developments exceeding 10,000 square feet or 0.23 acre as part of 
the Conditional Use Permit process. This report summarizes the hydrologic analyses conducted to 
determine the necessary drainage improvements needed to provide flood protection for the proposed 
development and to safely convey runoff through the site during a 100-year storm event. The study 
also assesses whether the 100-year storm flows from the on-site projected development will create 
any significant runoff. 
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2. Background 

2.1. Site Description 

Location: The project site encompasses approximately 4.34 acres and includes parcel APN 
059711167, owned by the Robert Billings. It is situated in a desert area near Sun Mesa Road in Yucca 
Valley, California. 

Soil Classification (See Exhibit E): According to the San Bernardino County (SBC) Hydrology 
Manual Soil Group Map, the project site is classified as "Group B" soil. In the absence of detailed 
site-specific soil data, this classification is applied to ensure accurate analysis. Group B soils are 
characterized by moderate infiltration rates when thoroughly wetted, consisting primarily of 
moderately deep to deep, moderately well-drained to well-drained sandy-loam soils with moderately 
fine to moderately coarse textures. These soils also exhibit a moderate rate of water transmission. 

Flood Plain Information (See Exhibit O and Exhibit P): Per Firmette No. 06071C8120H, issued 
by the Federal Emergency Management Agency (FEMA) on June 28, 2008, the project site is 
designated as FEMA "Zone X," indicating minimal flood hazard. Although not located within the 
100-year floodplain according to the Department of Water Resources (DWR) Map, the site may have 
some flood risk due to the presence of levees, as outlined by the National Flood Insurance Program. 
Additional details are provided in Exhibit O and Exhibit P. 

Zoning and Land Use (See Attachment 2 and Attachment 3): The project site is located within 
the Industrial Zone of the Town of Yucca Valley. According to Section 9.10.030 of the Yucca Valley, 
California Code of Ordinances, the development standards for this zoning district require a minimum 
lot area of 5 acres, with a minimum width of 60 feet and a depth of 100 feet. 

2.2. Existing Condition (See Exhibit A) 

The project site is located in a semi-arid region with rugged desert terrain, featuring irregular slopes 
and varying topographic features. The soil gradient across the site varies, with the steepest slopes 
observed in the middle section, ranging from 6.10% to 12.50%, and in the southern section, where 
slopes range from 2.60% to 14.0%. The flatter areas of the site have more gradual slopes, ranging 
from 0.1% to 5.0%. The property spans approximately 4.34 acres, with the natural flow path directing 
runoff from the northwest toward the east and southeast, as shown in Exhibit A. 

As depicted in Exhibit A, the basin flows into the site, splitting into two sub-basins that direct flow into 
the area. These sub-basins include Basin A (6.94 acres) and Basin B (10.0 acres). Additionally, the 
off-site portions of these sub-basins, Off-A (4.48 acres) and Off-B (7.89 acres), channel stormwater 
from the northwest and west toward the project site. 
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3. Hydrology 

3.1. Purpose 

This hydrological analysis aims to evaluate stormwater flow patterns within the existing site, as well 
as its contributing off-site areas. A flow path has been established, and the contributing basin has 
been divided into smaller sub-basin to gain a clearer understanding of localized stormwater runoff 
behavior. Each sub-watershed was analyzed to determine its individual contribution to the overall 
flow path. The peak flow for each sub-basin has been estimated in accordance with the SBC 
Hydrology Manual, utilizing the 100-year peak flow. 

3.2. Methodology  

 

Area Delineation 

The project site and its surrounding area were delineated into two basins, Basin A and Basin B, 
which extend beyond the project boundary. Basin A and Basin B required separate analyses for both 
off-site and on-site areas. This study primarily aimed to determine the on-site discharge and assess 
the potential impact of storm events on the project area. The contour and Digital Elevation Model 
(DEM) data used for this analysis were obtained from the United States Geological Survey (USGS), 
which provided critical elevation information for accurate hydrological modeling. 

Discharge Calculation 

To determine the on-site discharge, the following equation was applied: the discharge of the basin 
(Q) minus the off-site inflow (Qoffsite). This approach considers the total discharge generated by the 
larger basins that extend beyond the project site (Basin-A and Basin-B). The off-site inflow, 
representing the portion of runoff originating from areas outside the project boundary, was 
subtracted from the overall basin discharge. This calculation isolates the on-site discharge, providing 
an accurate representation of how much runoff will affect the project area during the 100-year storm 
event.  

By using this method, the discharge values for both on-site and off-site areas were distinguished, 
allowing for a focused analysis of the direct hydrological impact on the project site. 
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Time of Concentration 

The Time of Concentration (Tc) and Peak Flow rates were calculated based on SBC Hydrology 
Manual sections D.3 and E. Section D.3 was used for drainage areas less than 640 acres, while 
Section E applied to areas larger than 640 acres. The methods and equations employed for these 
calculations are detailed in subsequent sections. 

This comprehensive methodology ensured that both on-site and off-site hydrological effects were 
thoroughly analyzed, providing a reliable basis for understanding potential stormwater impacts on 
the project area. 

Areas Less than 640 acres 
 

1. Determine the area (A, acres) of the total watershed tributary to the point of concentration. 
2. Determine the Initial time of concentration, Tc, using Figure D-1. Initial Sub-area should be 

less than 10 acres, have a flow path of less than 1,000 feet. 
3. Using the time of concentration, determine the Intensity of rainfall in inches per hour (I) from 

the appropriate intensity-duration curve for the particular area using Figure D-3. 
4. Calculate the area-averaged maximum loss rate, Fm, which corresponds to the soil group, 

cover complex, and imperviousness of the drainage subarea. Loss rates for the pervious 
area, Fp, follow from section C.6.4. 

5. Compute Peak flow, Q for the point of concentration 

The modified rational method formula is expressed as: 

𝑸 = 𝑪𝑰𝑨 

𝑪 = 𝟎. 𝟗𝟎 ቊ𝒂𝒊 + ቈ
൫𝑰 − 𝑭𝒑൯൫𝒂𝒑൯

𝑰
቉ቋ , 𝒇𝒐𝒓 𝑰 𝒈𝒓𝒆𝒂𝒕𝒆𝒓 𝒕𝒉𝒂𝒏 𝑭𝒑                            

= 𝟎. 𝟗𝟎𝒂𝒊, 𝒇𝒐𝒓 𝑰 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝒐𝒓 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 𝑭𝒑 

Where, 

 Q = Peak discharge, in cubic feet per second (cfs) 

 C = Runoff Coefficient, portion of rainfall that runs off the surface (no units) 

 I = Average Rainfall Intensity (in inches/hour) for a duration equal to the Tc for the area  

 A = Area of Lot in acre 

Note: If the computed Tc is less than 5 minutes, use 5 minutes for the peak discharge, Q. 
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3.3. Existing Condition 

Basin Hydrology 

 
Refer to Existing condition drainage patterns in Exhibit A. 

Each basin was evaluated for the 100-year storm event, with peak flow rates and times of 
concentration (Tc) calculated to assess their contribution to the site's overall drainage and potential 
flood risk. 

Basin-A, spanning 6.94 acres, has a flow path of 979 feet with an elevation difference of 29.70 feet. 
The time of concentration (Tc) for the 100-year storm event was calculated to be 9.50 minutes, 
resulting in a peak flow rate of 24.05 cubic feet per second (cfs). The relatively short Tc and 
moderate elevation change highlight the basin's potential for swift runoff response during intense 
storm events.  

Basin-B, the largest basin, covers an area of 10 acres and features a flow path of 1,000 feet with an 
elevation difference of 22.80 feet. Its time of concentration (Tc) was determined to be 10 minutes for 
the 100-year storm event, producing a peak flow rate of 33.40 cubic feet per second (cfs). The size 
of this basin and its peak flow rate emphasize the importance of comprehensive flood management 
strategies to handle substantial runoff contributions. 

Each basin was carefully analyzed to understand the flow dynamics during major storm events. The 
results emphasize the differing contributions of each basin, with Basin-B being the largest runoff 
contributor. This hydrologic analysis is crucial for designing effective flood mitigation strategies and 
ensuring the site's drainage system can manage stormwater runoff efficiently. 

Detailed calculations are provided in the following subsection. 

Parameters and Calculations 
 
Time of Concentration, minutes: Time of concentration (Tc) calculations were performed using 
Nomograph for Determination of Time of Concentration (Tc) (based in Kirpich Formula) or Travel 
Time (Tt) for Natural Watersheds (See – Exhibit F). 
 

Table 1 – Basin Time of Concentration 

Drainage Area 
Area 
(AC) 

Flow Path 
(ft) 

Elevation Diff 
(ft) 

Soil Runoff 
Index Value 

Infiltration 
Rate, Fp 

Time of Conct. 
(min) 

Basin-A 6.94 979 29.70 56 0.268 25.90 
Basin-B 10.00 1000 22.80 56 0.268 24.40 

 
 
Soil Group: San Bernardino County Hydrology Manual was used to determine soil types. Based on 
San Bernardino County Hydrology Manual (Exhibit E), the project site is classified as ‘soil type B’. 
 

I I 
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Cover Type: The site’s land cover type was identified using Exhibit G and Exhibit H, which classifies 
the existing pervious land cover as "Urban Cover, Residential or Commercial Landscape." 
Additionally, Exhibit I recommends an impervious cover of 90% for the site. 

Rainfall Depth: Rainfall depth are obtained from Exhibit K and Exhibit L for 100-year and 10-year 1-
hour precipitation. These are then used for the estimation of 25-year rainfall depth, 1-hour using 
Exhibit M. 

Table 2 – Basin Rainfall Depth 

Storm Event 
Rainfall Depth 

(in) 
100-Year 1 hour 1.40 
10-Year 1 hour 0.90 

 

Table 3 – On-site Rainfall depth and Rainfall Intensity 
 

 

 

 

Infiltration Rate: From the manual’s Figures B-9 and B-10 (see Exhibit J) rainfall depth was 
estimated. 

 
Peak Flow, cfs: The value for the peak flow was determined once Rainfall Data and Runoff 
Coefficient values were calculated using the parameters. 
 

For Basin-A: 

100-Yr 1-hour Precipitation depth = 1.40 inch (Exhibit K) 

10-Yr 1-hour Precipitation depth = 0.90 inch (Exhibit L) 

So, 25-Yr 1-hour Precipitation depth = 1.08 inch (Exhibit M) 
 
So, 25-Yr Rainfall intensity for 9.50 min storm, I = 1.3.92 in/hr (Exhibit N) 

As we discussed, 100-Yr 'existing' conditions is based on 25-Yr storm using AMC II 

So, Basin-A 100-Year peak flow, Q = C x I x A = 0.90(ai + ((I-Fp)ap)/I) x I x A 

                                                    QA = 0.90x(0.90+((3.92-0.745 x 0.10)/3.92)x 3.92 x 6.94 = 24.05 cfs 

       QB = 33.40 cfs 

        

 

 

Drainage Area Impervious 
Cover 

Slope of Intensity 
(Desert Area) 

Rainfall Intensity (I), 
in/hr 

Basin-A 0.90 0.70 3.92 
Basin-B 0.90 0.70 3.79 

I I I 

I I I I 
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The summary of the calculations of the peak flow of on-site drainage is presented below. 

Table 4 – Peak Flow Rate 

Drainage 
Area 

Area 
(ac) 

Runoff 
Index 

Values 
FP 

ai 
(%Impervious) 

ap 
(% Perv) 

Rainfall 
Intensity, I 

(in/hr) 

Peak 
Flow, Qs 

(cfs) 
Basin-A 6.94 56 0.745 0.90 0.10 3.92 24.05 
Basin-B 6.149 86 0.268 0.90 0.10 3.79 33.40 

 

Off-site Hydrology 

Refer to Existing condition drainage patterns in Exhibit A.  

For the off-site hydrology analysis, the watershed was divided into two primary sections: Basin-A and 
Basin-B. These basins extend beyond the project site, and both the on-site and off-site portions were 
analyzed to determine the impact of stormwater inflow on the site. The off-site inflows, designated as 
Off-A and Off-B, were evaluated using the principle of conservation of energy (Q-Qin), where off-site 
inflow (Qin) is subtracted from the total basin discharge (Q) to isolate the on-site discharge (Qout). 
 

Off-A (Off-site of Basin-A) 

Off-A, the off-site portion of Basin-A, encompasses a watershed area of 4.48 acres. The flow path 
extends 593 feet with an elevation difference of 14.60 feet, resulting in a calculated time of 
concentration (Tc) of 8.0 minutes. For the 100-year storm event, the peak flow rate is determined to 
be 17.54 cubic feet per second (cfs), indicating a relatively rapid response to precipitation due to the 
short flow path and moderate elevation change. This highlights the significance of managing runoff 
efficiently to mitigate potential flooding or erosion impacts downstream. 

Off-B (Off-Site Basin-B) 

Off-B, the off-site portion of Basin-B, covers a watershed area of 7.89 acres. It features a flow path 
of 695 feet with an elevation difference of 19.90 feet, resulting in a calculated time of concentration 
(Tc) of 8.30 minutes. For the 100-year storm event, the peak flow rate was estimated to be 30.09 
cubic feet per second (cfs). The relatively short Tc and significant peak flow underscore the 
importance of implementing effective stormwater management strategies to address potential runoff 
impacts and mitigate downstream risks. 

By subtracting the off-site inflows from Off-A and Off-B from the total discharge of Basin-A and 
Basin-B, the on-site discharge was calculated. This method allowed for a focused analysis of how 
the off-site portions of these watersheds affect the project site, ensuring that inflows from external 
areas were properly accounted for in the overall drainage design. 

This off-site hydrology analysis is crucial for developing appropriate stormwater management 
strategies, as the inflows from surrounding areas directly influence the volume of runoff that must be 
managed within the project boundary. 

The calculations can be seen in detail in the following sub-section. 
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Parameters and Calculations 
 
Time of Concentration in minutes see Exhibit F. Table below shows the parameters needed to 
estimate time of concentration. 
 

Table 5 – Existing Condition: Off-A and Off-B Time of Concentration 

Drainage Area 
Area 
(AC) 

Flow Path 
(ft) 

Elevation Diff 
(ft) 

Soil Runoff 
Index Value 

Infiltration 
Rate, Fp 

Time of Conct. 
(min) 

Off-A 4.48 593 14.60 56 0.745 8.00 

Off-B 7.89 695 19.90 56 0.745 8.30 

 

Soil Group: San Bernardino County Hydrology Manual was used to determine soil types. Based on 
San Bernardino County Hydrology Manual (Exhibit E), the project site is classified as ‘soil type B’. 

Cover Type: The site’s land cover type was identified using Exhibit G and Exhibit H, which classifies 
the existing pervious land cover as "Urban Cover, Residential or Commercial Landscape." 
Additionally, Exhibit I recommends an impervious cover of 90% for the site. 

Rainfall Depth: Rainfall depth are obtained from Exhibit K and Exhibit L for 100-year and 10-year 1-
hour precipitation. These are then used for the estimation of 25-year rainfall depth, 1-hour using 
Exhibit M. 

Table 6 – Existing Condition: Off-A and Off-B Rainfall Depth  

Storm Event 
Rainfall Depth 

(in) 
100-Year 1 hour 1.40 
10-Year 1 hour 0.90 

 

Table 7 – Existing Condition: Off-A and Off-B Rainfall depth and Rainfall Intensity 
 
 
 
 
 
 

Infiltration Rate: From the manual’s Figures B-9 and B-10 (see Exhibit J) rainfall depth was 
estimated. 

 

 

 

 

 

Drainage Area Impervious 
Cover 

Slope of Intensity 
(Desert Area) 

Rainfall Intensity (I), 
in/hr 

Off-A 1.0 0.70 2.71 
Off-B 1.0 0.70 2.53 

I I I I I 

I I I 

I I I I 
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Peak Flow, cfs: The value for the peak flow was determined once Rainfall Data and Runoff 
Coefficient values were calculated using the parameters. 

100-Yr 1-hour Precipitation depth = 1.40 inch (Exhibit K) 

10-Yr 1-hour Precipitation depth = 0.90 inch (Exhibit L) 

So, 25-Yr 1-hour Precipitation depth = 1.08 inch (Exhibit M) 
 
For Off-A: 
 
So, 25-Yr Rainfall intensity for 8.0 min storm, I = 4.43 in/hr (Exhibit N) 

As we discussed, 100-Yr 'existing' conditions is based on 25-Yr storm using AMC II 

So, Off-A 100-Year peak flow, Q = C x I x A = 0.90(ai + ((I-Fp)ap)/I) x I x A 

                                               QA = 0.90x(0.90 +((4.43-0.745) x 0.10)/ 4.43) x 4.43 x 4.48 =17.54 cfs 

                                                 QB = 30.09 cfs 

The summary of the off-site discharge calculations is provided below. 

 

Table 8 – Existing Condition: Off-A and Off-B Peak Flow Rate 

Drainage Area 
Area 
(AC) 

Runoff 
Index 

Values 
FP 

ai (% 
Impervious)

ap 
(% Perv) 

Rainfall 
Intensity, I 

(in/hr) 

Peak Flow, 
Qs 

(cfs) 
Off-A 4.48 56 0.745 0.90 0.90 4.43 17.54 
Off-B 2.73 56 0.745 0.90 0.90 4.31 30.09 
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On-site Hydrology (See Exhibit A) 

For Basin-A, the total discharge was calculated to be 24.05 cubic feet per second (cfs). The inflow 
from the off-site portion of this basin, Off-A, was determined to be 17.54 cfs. After applying the 
conservation principle (Q - Qin), the on-site discharge for Basin-A is calculated at 6.51 cfs. 

For Basin-B, the total discharge was calculated at 33.40 cfs, with an inflow from Off-B of 30.09 cfs. 
Using the same principle, the resulting on-site discharge for Basin-B is 3.30 cfs. 

This analysis highlights that only Basin-A and Basin-B have both inflow and outflow components, 
meaning they significantly influence the on-site hydrology.  

A summary of the peak flow rates is provided in Exhibit B, illustrating that the on-site discharges for 
Basin-A and Basin-B are the primary concerns for drainage management, while Basin-C and Basin-
D are considered minor contributors to the overall hydrologic impact of the site. This thorough 
evaluation is critical for designing stormwater management strategies that effectively handle both 
internal and external runoff contributions. 

 

Table 9 – Summary of Peak Flow of all Basin 

Drainage Area 
Discharge, 

cfs 
Off-site 

Flow, cfs 
On-site 

Flow, cfs 
Basin-A 24.05 17.54 6.51 
Basin-B 33.40 30.09 3.30 

 

 

 

 

I I 



 

 

16Sun Mesa Road, Yucca Valley 

4. Hydraulic Analysis 

4.1. Purpose 

The purpose of this section is to evaluate and present the hydraulic measures necessary for 
effective stormwater management on-site, ensuring compliance with local and regulatory standards. 
This includes the assessment of required volume mitigation to control runoff and prevent flooding, 
with a focus on determining the design capture volume (DCV) and implementing appropriate on-site 
retention systems, such as infiltration basins. 

Additionally, the section will incorporate the analysis of HEC-RAS results for the on-site runoff. The 
goal is to assess potential impacts from regional stormwater flows and evaluate how the site 
interacts with broader hydrological systems, particularly under critical storm events. This analysis will 
inform both the on-site mitigation strategies and any necessary adjustments to manage off-site 
drainage contributions effectively. 

4.2. On-site Volume Mitigation Required 

The method outlined in the San Bernardino County Hydrology Manual for estimating runoff volume 
from a design storm event employs an empirical factor known as the runoff curve number (CN). This 
factor is crucial for determining the portion of rainfall depth that converts to runoff. 

For this analysis, the 2-year, 24-hour rainfall depth from NOAA is 1.53 inches. The curve number 
(CN) for existing conditions is 56, as specified in the San Bernardino County Hydrology Manual. 
Additionally, the soil storage capacity is noted to be 7.86 inches, with an initial abstraction 
determined to be 1.57 inches. 

Using these values, the calculated runoff volume for the existing on-site conditions is approximately 
4.34 acre-feet, which converts to 189,050 square feet. 
 
See sub-section below for the detailed calculations. 

Calculations 

So, P2-Yr 24-hour Precipitation depth = 1.53 inch (Exhibit Q) 

S = (1000/CN) - 10 = (1000/56) - 10 
S = 7.86 
 
Ia = 0.2S = 0.20*7.86 
Ia = 1.57 
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Runoff Volume pre-developed, Vpre-dev = (A/12)*{[(P2-yr 24-hr -Ia)^2]/(P2-yr 24-hr – Ia + S} 

         = (4.34/12)*{[(1.53 – 1.57)^2]/ (1.53 – 1.57+ 7.86) 

         = 0.001 ac-ft  = 3.46 cf         

4.3. Design Capture Volume 

In accordance with Section E.12.e of the Phase 2 MS4 Permit issued by the California State Water 
Resources Control Board, four alternatives are provided for calculating the Design Capture Volume 
(DCV) when sizing Low Impact Development (LID) features and other Best Management Practices 
(BMPs). For the Mojave River Watershed, the Technical Guidance for Water Quality Management 
Plans (WQMP) specifies that the 24-hour, 85th percentile storm event is used to calculate the DCV. 

For a given site with an area of 189,050 square feet, 90% impervious surface for the recommended 
value for Industrial Land use by the SBC Hydrology Manual, and constants specific to the site’s 
climatic region (1.2371) and 48-hour drawdown rate (1.963), the Design Capture Volume (as per the 
Mojave River Watershed guidance) is calculated to be 13,243.12 cubic feet (cf).  

See calculations in detail below. 

Calculations 

DMA-A Area, A = 189,050 ft2 

Project Imperviousness, Imp% = 90% = 0.90 

Runoff Coefficient, (Rc) = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 = 0.73 

1-hour rainfall depth for a 2-year return period (in), P1hr = 0.474 in 

 

Mean 6-hr Precipitation (inches), P6 = P1hr *C1 (where C1 is a function of site climatic region = 
1.2371)   
                                                            P6 = 0.586 in 
 
Design capture volume, DCV (ft3) = 1/12 * [A * Rc * P6 * C2],  

 where C2 is a function of drawdown rate (48-hr = 1.963)  

                                        So, DCV = 1/12 * [189,050 * 0.73 * 0.586 * 1.963] = 13,243.12 ft3 

                                        So, DCV > Runoff Volume Pre-dev 
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4.4. HEC-RAS Result (See Exhibit B and Exhibit C) 

Basin-A Hydraulic Results 

The hydraulic simulation for Basin A, encompassing a drainage area of 6.94 acres, was performed 
using a manual approach based on the San Bernardino County (SBC) Hydrology Manual to evaluate 
flow dynamics and channel behavior. Six cross-sections were strategically placed along the flow 
path at station points STA 383, STA 332, STA 259, STA 176, STA 94, and STA 54 to ensure 
detailed representation of the basin's topography. The peak discharge for the 100-year storm event 
was calculated to be 24.05 cubic feet per second (cfs). 

Channel velocities varied across the cross-sections, ranging from 0.76 feet per second at STA 94, 
the slowest point, to 1.81 feet per second at STA 332, where the velocity was highest. Water surface 
elevations (W.S. Elevations) exhibited variability as well, with the highest elevation recorded at STA 
383, reaching 3724.52 feet. The critical water surface elevation (Crit. W.S.) peaked at STA 259 with 
a value of 3720.76 feet, while the lowest critical elevation was observed at STA 54 at 3715.92 feet. 

The variability in channel velocities and water surface elevations reflects the influence of the basin's 
topography on flow dynamics. Slower velocities at flatter or wider sections and faster velocities in 
steeper or narrower areas underscore the importance of site-specific hydraulic considerations. The 
elevated water surface at STA 383 identifies this section as a critical area for potential flooding 
during peak flow conditions. Similarly, the high critical water surface elevation at STA 259 highlights 
its sensitivity to flow changes, making it another point of concern. 

These results suggest the need for targeted flood mitigation measures, such as structural 
reinforcements or flow diversion strategies, to manage peak flow events effectively and reduce the 
risk of flooding in Basin A's critical areas. 

 

Basin-B Hydraulic Results 

The hydraulic simulation for Basin B, encompassing a drainage area of 10 acres, was conducted 
using a manual approach based on the San Bernardino County (SBC) Hydrology Manual to evaluate 
flow dynamics and channel behavior. Six cross-sections were strategically identified along the flow 
path at station points STA 291, STA 246, STA 196, STA 120, STA 71, and STA 28 to ensure 
accurate representation of the basin’s topographic and hydraulic characteristics. The analysis 
yielded a peak discharge of 33.40 cubic feet per second (cfs) for the 100-year storm event. 

Channel velocities ranged from 1.45 feet per second at STA 120, the slowest section, to 2.15 feet 
per second at STA 28, the fastest section, reflecting variations in flow dynamics influenced by 
changes in the channel's geometry and slope. The highest water surface elevation (W.S. Elevation) 
was recorded at STA 291, reaching 3718.23 feet, while the critical water surface elevation (Crit. 
W.S.) was noted at STA 9, with a value of 3710.65 feet. 
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The results highlight the variability in flow conditions, with slower velocities observed in flatter or 
wider sections of the channel and faster velocities in steeper or narrower areas. The elevated water 
surface at STA 291 suggests a potential area of concern for high water levels during peak flow 
conditions, while the critical water surface elevation at STA 9 underscores the sensitivity of this 
location to changes in flow depth and velocity. 

These findings indicate the necessity for site-specific flood mitigation measures to address peak flow 
conditions effectively. Targeted interventions, such as structural reinforcements or slope 
modifications, may be required to mitigate flooding risks and manage flow dynamics along Basin B’s 
critical points. 
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5. Summary and Conclusion 

5.1. Hydrology 

Basin Hydrology 

Each basin was evaluated for the 100-year storm event, with the times of concentration (Tc) and 
peak flow rates calculated to assess their impact on the site’s drainage and flood risk. 

Basin-A:  
Covering 6.94 acres, Basin-A has a flow path of 979 feet and an elevation change of 29.70 feet. The 
recalculated Tc is 9.50 minutes, producing a peak flow rate of 24.05 cfs. It has a moderate elevation 
change, indicating swift runoff. 

Basin-B: 
The largest basin, covering 10 acres, with a flow path of 1,000 feet and an elevation difference of 
22.80 feet. Its Tc is 10.0 minutes, with a peak flow rate of 33.40 cfs. Larger runoff contribution, 
emphasizing the need for flood management. 

Off-site Hydrology 

The off-site hydrology was divided into two main sections: Off-A (off-site of Basin-A) and Off-B (off-
site of Basin-B), and their inflows were analyzed to understand the impact of external runoff on the 
site. 

Off-A: 
Covers 4.48 acres with a flow path of 593 feet and an elevation change of 14.60 feet. Its Tc is 8.0 
minutes, and its peak flow rate is 17.54 cfs, which flows into Basin-A of project-site. 

Off-B: 
Covers 7.89 acres with a flow path of 695 feet and an elevation change of 19.90 feet. Its Tc is 8.30 
minutes, with a peak flow rate of 30.09 cfs, contributing significantly to Basin-B. 
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On-site Hydrology 

For on-site hydrology, the contributions from both internal and external runoff were analyzed by 
subtracting off-site inflows from the total discharge of each basin. 

Basin-A: 
The total discharge was calculated as 33.40 cfs, with 17.54 cfs coming from Off-A, resulting in an 
on-site discharge of 6.51 cfs. 

 

Basin-B: 
The total discharge was 33.40 cfs, with 30.09 cfs from Off-B, leaving an on-site discharge of 3.30 
cfs. 

5.2. Hydraulics 

On-site Volume Mitigation 

Based on the San Bernardino County Hydrology Manual, the design runoff for the on-site portion is 
calculated using the Curve Number (CN) method. For this site, the 2-year, 24-hour rainfall depth is 
1.53 inches, and the 2-year, 1-hour rainfall depth is 0.474 inches, and the CN is 56. The soil storage 
capacity is 7.86 inches, with an initial abstraction of 1.57 inches. These values result in a calculated 
runoff volume of approximately 0.0001 acre-feet (3.46 cubic feet) under existing conditions. 

Design Capture Volume (DCV) 

According to the Phase 2 MS4 Permit and the Mojave River Watershed Technical Guidance for 
Water Quality Management Plans, the Design Capture Volume (DCV) was calculated for a site area 
of 189,050 square feet, assuming 90% impervious surface. Using a 24-hour, 85th percentile storm 
event, the DCV is 13,243.12 cubic feet for Industrial land use.  

HEC-RAS Results 

Basin-A 

The hydraulic simulation for Basin A, with a drainage area of 6.94 acres, indicated a peak discharge 
of 24.05 cfs for the 100-year storm event. Channel velocities ranged from 0.76 ft/s at STA 94 to 1.81 
ft/s at STA 332. Water surface elevations varied from 3716.01 feet at STA 54 to 3724.52 feet at STA 
383, with the highest critical water surface elevation at STA 259 at 3720.76 feet. These results 
highlight critical areas like STA 383 and STA 259 that may be vulnerable to flooding during peak flow 
events, suggesting the need for flood mitigation measures. 
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Basin-B 

For Basin B, covering 10 acres, the peak discharge was 33.40 cfs during the 100-year storm event. 
Channel velocities ranged from 1.45 ft/s at STA 120 to 2.15 ft/s at STA 28. Water surface elevations 
ranged from 3710.65 feet at STA 9 to 3718.23 feet at STA 291. The critical water surface elevation 
at STA 9 was 3710.65 feet. Similar to Basin A, critical areas like STA 291 and STA 9 require 
attention for potential flooding, indicating the need for targeted flood mitigation measures. 

The hydrologic and hydraulic analysis of the site reveals crucial insights for effective flood risk 
management and runoff control. Both Basin-A and Basin-B are significant contributors to runoff, 
with Basin-B being the largest in terms of flow rate. The analysis indicates that both on-site and off-
site contributions must be considered in flood mitigation strategies, especially as off-site inflows, 
such as those from Off-A and Off-B, also significantly affect the peak flows in the basins. The on-
site volume mitigation required, calculated to be 4.34 acre-feet, must be addressed with the 
recommended Design Capture Volume (DCV) of 13,243.12 cubic feet to ensure efficient runoff 
management and avoid potential flooding. 

Hydraulic simulations suggest that both basins have sections with critical water surface elevations 
that could lead to flooding during peak storm events. Specifically, Basin-A shows elevated water 
levels at STA 383 and STA 259, while Basin-B shows similar risks at STA 291. These results 
highlight the need for targeted flood mitigation measures such as structural reinforcements, slope 
modifications, or flow diversion to manage peak flow events and protect the site from potential 
flooding. The findings emphasize the importance of an integrated approach to hydrology and 
hydraulics in designing a sustainable drainage system for the site. 
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6. Recommendation 
Based on the hydrology and hydraulic conclusions, the results highlight specific areas of concern 
and necessary mitigation strategies to address both on-site and off-site stormwater challenges.  

To effectively manage stormwater runoff and reduce the flood risk in the area, it is recommended to 
install on-site stormwater mitigation measures, such as detention or retention basins, to capture and 
store runoff water, ensuring it meets the required Design Capture Volume (DCV). Upgrading the 
drainage systems, particularly in critical areas, will be essential to accommodate higher peak flow 
rates and prevent potential flooding. In addition, implementing green infrastructure solutions like 
permeable pavements, swales, and green roofs can help reduce runoff and promote water 
infiltration. Regular hydrological monitoring should also be set up to track water levels, flow rates, 
and stormwater behavior, offering early flood warnings and improving future resilience. 

The implications of these measures are significant. Without effective stormwater management, the 
site could experience considerable flooding, especially in areas with high peak flow rates. 
Addressing these concerns through both on-site and off-site solutions is vital to prevent future flood 
damage. Additionally, implementing green infrastructure will not only help reduce runoff but also 
contribute to long-term environmental sustainability. Finally, these measures are crucial for 
compliance with local regulations and ensuring public safety, preventing potential legal or financial 
issues down the line. 

 

 

 

  



 

 

24Sun Mesa Road, Yucca Valley 

7. References 
County of San Bernardino, Hydrology Manual 

Mojave River Watershed Technical Guidance Document for Water Quality Management Plans. 

(2016). 

US Army Corps of Engineers – Hydrologic Engineering Center, HECHMS User’s Manual 

US Army Corps of Engineers – Hydrologic Engineering Center, HECRAS User’s Manual 

US Department of Transportation - Federal Highway Administration, HY-8 Culvert Analysis Program 



SU
N

 M
ES

A 
DR

NEWTON LN

2
B

1C

SD
SD

SD
SD

2A 2A

2
D

W W W W W W W W W W W W W W W W W W W

SSSSSSS

S

W
W

0

SCALE:

15' 30' 60'

1"=30'

CONSTRUCTION NOTE:

PRELIMINARY GRADING PLAN
SUN MESA ROAD, YUCCA VALLEY, CA

APN: 0597-111-67

SHEET 1 OF 2

LEGEND:

945.0
FS

944

X

GAS GAS

SITE

YUCCA VALLEY

LEGAL DESCRIPTION: OWNER/DEVELOPER

BASIS OF BEARING :

BENCHMARK :

S

TOPOGRAPHY:

EARTHWORK VOLUMES:

TR 8749, MB 120/50-64 SEC. 13, TIN, R5E., S.8.8.&M. 
APN: 0597-111-67 

THE SOUTHWEST 1/4 OF SECTION 13 PER TRACT 8749, MB 
120/50-64 SAID BEARING BEING NOOVO'OB"E 

USGS BM 705 24 
ELEVATION = 3718.55 FEET, NA VD BB 

\ ----
/ 

-,~ :' ,-
3,0~.LL I 

. 
I 
I 
I 
I 
I 

--------
, 9./.0 

~Til 

<:") 

I_ ~ 11 

j 3716.16TG 

3718. 
FG 

ROB BILUNGS 
5024 WALLABY STREET 
WCCA VAUEY CA 92284 
760-686-4171 
BILUNGSTRANSFER@YAHOO. COM 

PREPARED BY: 
LSAP CONSULTANTS LLC. 
ADDRESS: 14997 MCGARGER RD 
DESERT HOT SPRINGS , CA 92240 
(760) 288-2232 
SURVEY@LSAPCONSUL TAN TS.COM 
DA TE OF SURVEY JAN 2022 

/ . 

---37t9c9J'i'G-
3719.43FS 

- - mM.HOs:- -
3720.33FS •• 

1.58% 

l 
• ~ .J ·~-

3717.1 
FL 

I ~1'"' ,; 

~ 

0 
7 

' < 
► 

II 

3717. 79 

PROP. RETAINING 
WALL 1.5' TO 4' HI 

3715.C7 

/ 

" . 

/ 
""'~­! 

x.vn.7 

.67 

/_,.,~ 

FF 37 FF-3711§:;,28 
/ .. 

X.371- 78 

-

Lt') 
c\j -

-c:, -

/ 
. . . . . 

! 

EXIST. WATERb
1 ! 

MAIN LINE, FIEl,O ( 
TO BE VERIFIEb, " 

- - ~ - - -=--'-c:::s::- _- - - -

3722.89TC "' 3723"'90TC 1 
3722.39FS 

t 

~ 
o; 

~ ~ 1lt-,,-----=~=s;c---i. J 

12. 5' I~! X3712.26 

J 

3719.08 

PROP. RETAINING 
WALL 5' TO '9;5~ HI 

11--"-----~~ ----

11---/~ ~-

0.51% 

. ' 

FF 719.62 

;t1 
~ 
"' I 
~ 

/ 

3719.43 
FL 

x, .,d,.;: -- ·x-

TRACT ; OUNDARY / 

J 

727.28 

'---- ---- ---- ---- -

" 3725.22TC 3725.63TC 
• 

1.35% 

0.50% 

FL 

FF-3X20.57 

\~ 
0 "' 
~ 

3720.82 0.49% 

FF 3720.76 

" It) 
...: 

2 

~ 
~ 

~1 ~ 

PROP. RETAINING 
WALL 4' TO 5' I 

>----f-------1 3725 19 

t 

3727.IOTC 
3726.60FS 

~ 
~ r-- ..,""~11-"'.,,,·37;;,2~ 

N 

I\ 

I 

f 
u.:: 12.5' 12.5' 

!I 11 • 

i 1 

3720.41 "' 73 
~ .FL 

~ 
FF-3720.93 FF 3721.10 

c,,~·==-7-,: / ------------------------
-,,~- ', 

-" JJ 

J 

"<, ~PROP. TAIN 
WALL 3' l' ', 

10· 

f:, t 
~~ 
"'i N 

\ 
1\ 

\ 

;·23 ~ ~ 
"> "> " '!''"' 

\ 

20· 

tb.-l'!RP!'i RETAINING 

7?C R~ 
.j/', 

W 1 1' TO 4' HI 
'-,~ .... - ---

37'7~•) I 

PSO LOS NINOS 

247 

SKYLINE RANCH ROAD 

CENTERLINE 

PROPERTY LINE 

W- WATER LINE 

SEWER LINE 

SUN MESA ROAD 

BUENA VISTA DRIVE 

VICINITY MAP 
NTS 

EP 
FF 
FG 
FL 
FS 
GB 

EDGE OF PAVEMENT 
FINISHED FLOOR 
FINISHED GROUND 
FLOW LINE 
FINISHED SURFACE 
GRADE BREAK 

--CHE -- ELECTRIC LINE HP HIGH POINT 

GAS LINE 

EXIST. CHAIN LINK FENCE 

INV 
PAD 
RET. 

INVERT ELEVATION 
PAD ELEVATION 
RETAINING WALL 

---0---- EXIST. WOOD FENCE TC TOP OF CURB 

-
✓ 

TG TOP OF GRATE - EXIST. BLOCK WALL 

EXIST. CONTOUR LINE 

D ... 
EXIST. SPOT ELEVA 110N 

EXIST. FIRE HYDRANT 

EXIST. POWER POLE 

EXIST. SEWER MANHOLE ® 

({;) 
WM 
□ 

0 

EXIST. STORM DRAIN MANHOLE 

EXIST. WATER METER 

EXIST. WATER VAL VE 

e EXIST. TREE 

CD PROPOSED AC PAVEMENT 

® 
@ 
© 
® 
® 

PROPOSED 6" CURB AND GUTTER 

PROPOSED DRIVEWAY APPROACH 

PROPOSED CONC. PAVEMENT 
PROPOSED CONC. RIBBON GUTTER 

PROPOSED 36"X36" CATCH BASIN 1'11TH TRAFFIC RA TED 
STEEL GRATE 

(J) PROPOSED 18" RCP 

® 
® 
@ 
(jJ) 
@ 

PROPOSED 1" SER'i1CE METER 

PROPOSED SEPTIC TANK 

PROPOSED LEACH FIELD 

TRASH Et-lCLOSURE 

PROPOSED RETAINING WALL 

TOTAL CUT - 4970 CY 
TOTAL FILL - 4485 CY 

• SEE EARTHWORK EXHIBIT FOR INFORMATION 
ON CUT-FILL BY LOCATION MAP. 

DRP ENTERPRISES LLC 
Daniel Patneaude 
MAILING ADDRESS: 
PO Box 4428 
Palm Springs, CA 92263 
206-734-7765 
DPATNEAUDE@DRPENTERPRISESLLC.ORG 
WWW.DRPENTERPRISESLLC.ORG 
Joanne C. Singer RCE 26900 
760-625-7426 



PRELIMINARY GRADING PLAN
SUN MESA ROAD, YUCCA VALLEY, CA

APN: 0597-111-67

SHEET 2 OF 2

BUILDING 

PAD ELEV. FF 
PER PLAN 

BUILDING 

PAD ELEV. FF 
PER PLAN 

R/W 

1' 11AWLUIIE 

... 
Sl.ll'E 

•:1' -21 -2111: ½":I' 

3 3 
2 4 2 1 

TYPICAL SECTION 
LEVEL 

0.,. 
QA' 1--l Sl.ll'E 

3 
1 2 4 

TYPICAL SECTION 
TILT 

NOTES; 

G) CURB AND GUTIER SID. DWG. NO. 200 

@ A.C. DIKE PER SlD DWG. 202 ** 
@ SIDEWALi( PER SlD. DWG. NO. 220 

(±) PA~ENT SECTION PER SlD. DWG. NO. 240 

*SIDEWALi( REQUIREMENT PER DEVELOPMENT CODE 

*"'I.IMITED USE, SHORT TERM IMPRO~ENT PRo.EClS 

LOCAL STREET SECTION SUN MESA-NEWTON LN 
NOT TO SCALE 

TRACT BOUNDARY f 
15'± 10' 20' w 

i--------"'------1---"----t---------------1 z 
:5 

PROPOSED 

R/W 

QA' 

i~ 
1 !;:;! rXIST. SURFACE 

--- ----

RETAINING WALL 
PROP. A.C.\ 

2% PAVEMENT 2% - -
CLASS II AB 

COMPAClED 
PROP.CONC. PROP. 6" CONC. SUBGRADE 

DRIVEWAY CURB & GUTlER 

SECTION 'A' NEWTON LANE 
NTS 

TRACT BOUNDARY 

15'± 10' 20' ~ ------------------------------10:: 

PROPOSED 
RETAINING WALL 

2% - PROP. A.C.\ 
PAVEMENT 

CLASS II AB 
COMPAClED 

PROP. 6" CONC. SUBGRADE 
PROP.CONC. CURB & GUTlER 

DRIVEWAY 

SECTION "B' SUN MESA DRIVE 
NTS 

2% -

Cl 

I~ 
,z 

:::, 

".'.._ - - LXIST~ SURFACE 

BUILDING~ ,_ ___ 1_5' ___ -1--___ 1_5_' __ _, BUILDING BUILDING 

PROP. RIBBON 
GUTlER 

!:.!a!l.!:!a!l~~~~FF~~~~:r==l;_:;0%M;;:;A~X"f'"'ti~ 10~%M~A~X===F--~-:;:;:;:;:;:;:;~=F;;;F~P=E~Ri P=L=A=N:;:;:;:;:;:;:;;,----"' 
PAD ELEV. 
PER PLAN 

PROPOSED 
RETAINING WALL 

E~ ~ACE\ 

11~ 111 

PROP.CONC. 
DRIVEWAY 

PROPOSED 
RETAINING WALL 

INFILTRATION BASIN 
BOTTOM ; 3714.00 1.''> 

SECTION 'C' 
NTS 

2' 15' 15' 

PROP.CONC. 
DRIVEWAY 

1%MIN 
"rr§."-1--b::=~~ 

SECTION 'D' 
NTS 

/EXIST. SURFACE 

111~ 11 - - -

PROPOSED 
RETAINING WALL 

WHEEL STOP 

z 
::;; 
• 0 

I 
IX) 
~ 

TYP. PAVEMENT SYMBOL---r---i._ 
PER CBC SEC. 118-703. 7.2.1 

5'-0" MIN. AT TYP. ACCESSIBLE 
PARKING STALL 8'-0" MIN. 

AT VAN ACCESSIBLE PARKING 
STALL TYP. PAVEMENT SYMBOL 

A 70 SQ. INCH ACCESSIBILITY SIGN PER CBC 
SEC. llB-502.6, SEC. 118-502.6.2 (MIN. FINE 
$250) ADD "VAN ACCESSIBLE PER R99C-MOD" 

= 

4" BLUE 4" BLUE 

8'-0" 9'-0"MIN. 

12"HIGH WHITE LETTERS 
"NO PARKING" 

ACCESSIBLE PARKING DETAIL 
NOT TO SCALE 

PER PLAN 

AC PAVEMENT 

PER PLAN 

RIBBON GUTTER DETAIL 
N.T.S. 

DRP ENTERPRISES LLC 
Daniel Patneaude 
MAILING ADDRESS: 
PO Box 4428 
Palm Springs, CA 92263 
206-734-7765 
DPATNEAUDE@DRPENTERPRISESLLC.ORG 
WWW.DRPENTERPRISESLLC.ORG 

Joanne C. Singer RCE 26900 
760-625-7426 



!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

Î

Î
Î

Î
Î

Î
Î

Î
Î

Î
ÎÎ

Î
Î

Î
Î

Î
Î

Î
Î

Î
Î

Î

Î
Î

Î
Î

Î
Î

Î
Î

Î
ÎÎ

Î
Î

Î
Î

ÎÎ
ÎÎ

Î
Î

Î
Î

Î
ÎÎ

Î
Î

Î
Î

Î
Î

Î
Î

Î
Î

ÎÎ

Î
Î

Î
Î

Î
Î

Î
Î

Î
Î

ÎÎ

Î
Î

Î
Î

Î
Î

Î
Î

Î
ÎÎ

Î
Î

Î
Î

Î
Î

Î
Î

Î
Î

ÎÎ
Î

Î
Î

Î
Î

Î
Î

Î
Î

Î
ÎÎ

Î

Î
Î

Î
Î

Î
Î

Î
Î

ÎÎ
ÎÎ

ÎÎ
ÎÎ

ÎÎ
ÎÎ

Î

Î
Î

Ì

Ì
Ì

Ì

Ì

Ì

Ì

Ì

594
594

592
592

590
590

588
588

586
586

584
584

582
582

580
580

578
578

576
576

574
574

572
572

570

570

568

568

566

566

564

564

562

562

560

560

558

558

556

556

554

554

552

552

550

550

548

548

546

546

544

544

542

542

540

540

538

538

536

536

534

534

532

532

530

530

72 70 68 66 64 62 60 58 56 54 5274 50 48 46 44 42 40 38 36 34

32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 2 4

74

591
591

587
587

583
583

579
579

575
575

571
571

567

567

563

563

559

559

555

555

551

551

547

547

543

543

539

539

535

535

531

531

71 67 63 59 5575 51 47 43 39 35

31 27 23 19 15 11 7 3 3

589
589

581
581

573
573

565

565

557

557

549

549

541

541

533

533

69 61 53 45

37

29 21

13 5

593
593

585
585

569

569

561

561

553

553

545

545

537

537

65 57 49

41

33

17 9 1

577
577

529

73

25

594
594

592
592

590
590

588

588

586

586

584

584

582

582

580

580

578

578

576

576

574

574

572

572

570

570

568

568

566

566

564

564

562

562

560

560

558

558

556

556

554

554

552

552

550
550

548
548

546
546

544
544

542

542

540

540

538

538

536

536

534

534

532

532

530

530

528

72 70 68 66 64 62 60 58 56 54 5274 50 48 46 44 42 40 38 36 34

32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 2 4

74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 2 4

75 71 67 63 59 55 51 47 43 39

591
591

587

587

583

583

579

579

575

575

571

571

567

567

563

563

559

559

555

555

551

551

547
547

543
543

539

539

535

535

531

531

71 67 63 59 5575 51 47 43 39 35

31 27 23 19 15 11 7 3 3

35 31 27 23 19 15 11 7 3 3

589
589

581

581

573

573

565

565

557

557

549
549

541

541

533

533

69 61 53 45

37

29 21

13 5

69 61 53 45

37

29

21

13 5

593
593

585

585

569

569

561

561

553

553

545
545

537

537

65 57 49 41

33

17 9 1

65 57 49

41 33

17 9 1

577

577

529
529

73

25

73

25

p

MORMON AVE

S AVALON AVE

WILHART DR

BONITA AVE

ESPERAR AVE

MANDARIN RD

NELSON RD

GRAND AVE

PALM AVE

ELKINS LN

BALSA AVE

MANZANITA DR N

CANYON DR

HOPI TRL

WALLABY ST

HILTON AVE

MELODY LN

VALLEY VISTA AVE

HACIENDA DR

ROBERTS RD

LUPINE DR

AVILA RD

ACACIA AVE

TAHOE AVE

CALMADA RD

CURTIS RD

POLANDS WAY

CARLSBAD AVE

FAITH LN

CACTUS CANYON TRL

PANCHITA RD

CAMARILLA AVE

SANDY WAY

SERRANO RD

IMPERIAL DR

G DR

A AVE

PRE SCOTT TRL

COYOTE RD

GOAT MOUNTAIN RD

YUCCA RD

BLACK ROCK CANYON RD

CELESTA ST

THEATRE RD

EL CIELO AVE

PALM AVE

EAST RD

S DELGADA AVE

CHEROKEE TRL

COUNTY RD

INCA TRL

BALSA AVE

CRESTVIEW DR

CAMINO DEL CIELO

YELLOWKNIFE RD

SCARVAN RD

AVALON AVE

NAPA RD

LOS COYOTES DR

AIRWAY AVE

DUMOSA AVE

N KICKAPOO TRL

LOWE AVE

ROCKLINE RD

E DR

YUCCA MESA RD

A AVE

ROWELL RD

JOSHUA LN

HANFORD AVE

MIRAMAR DR

BERKELEY AVE

BONITA AVE

CEREUS AVE

COUNTY RD

BANDERA RD S

C AVE

UNNAMED RD

RIPON AVE

RC RANCH RD

BONITA AVE

UNNNAMED RD

CANTON ST

B AVE

MAKI AVE

PIMA TRL

AVIATION DR

VHYLORY LN

DAR LINDA DR

REDDING AVE

ELATA AVE

LUCERNE VIS

FINK RD

BEAVER TAIL RD

SURREY AVE

ABERDEEN RD

ARCHER RD

BELFAIR DR

WILLOWFORD DR

RIDGE VIEW RD

PAJARO DR

LITTLE LEAGUE DR

UNNAMED RD

AVALON CT

NEWTON LN

ANTELOPE TRL

DREXEL RD
GRAND LN

VIN ROSE LN

DARLINDA DR

ANITA AVE

TAMARISK AVE

MALIN WAY

N BALSA AVE

N VANS RANCH BLVD

BEAL ST

SARATOGA ST

BROWN DR

SONGBIRD WESTERLY DR

LUCKY LN

BOO LN

CHAPARRAL RD

MOYER WAY

MIAMI TRL

OSHKOSH RD

RIDGEVIEW RD

CANTERBURY ST

GOLDFICH AVE

FLYING TIGERS RD

OBRI AN RD

CARMELITA AVE

AURORA DR

ALLEY ALY

MONTERREY RD

CALIENTE ST

MESA DR

WARREN WAY

LA HABRA AVE

SEYMOUR DR

DOUGLAS LN

TAHOE CT

PIMLICO ST

WILLIAM S HART RD

MEREDITH CT

FORTUNA AVE

GOLETA AVE

PIONEERTOWN RD

ROY ROGERS RD

S GERONIMO TRL

SUNNY AVE

PALO ALTO AVE

LUCERNE VISTA AVE

MARVIN DR

CAMPANULA ST

VIA LOS VIENTOS RD

CIBOLA TRL

LEXINGTON AVE

GREASEWOOD DR

C AVE

LUZZI RD

SERIN DR

QUAIL DR

VENUS DR

SKYLINE RANCH RD

PAWNEE AVE

JOSHUA VIEW DR

LOS COYOTES DR

OMEGA DR

HOOT GIBSON RD

MONTEREY RD

UNNAMED RD

YUCCA BLOSSOM LN

HAKATAYA DR

UNNAMED RD

SKYPARK DR

HATMOR RD

N CLEVENGER RD

MASON DR

BALBOA AVE

BEAR CT

ALTA VISTA DR

DUA RTE L N

MARGRET RD

KIMOSA BE RD

WALL ST

H DR

SARATOGA ST

S KICKAPOO TRL

ORE GRANDE RD

DREXEL DR

SABLE CT

UNNAMED RD

LONGVIEW AVE

PARAMONT RD

LA CRESCENTA DR

PAISANO LN

BRISBANE AVE

HILTON CT
DRYDEN AVE

BOO LN

TERRY LN

SUN ORO DR

ORCHARD DR

LA CRESCENTA DR

CAMPANULA ST

BUTTERFLY TRL

CEDARBIRD RD

CALLADINE LN

BEAVER TRL

SALEM DR

GETHSEMANE RD

LYRA LN

N RAINBOW RD

CEDARBIRD RD

WIND SONG

NEW HORIZON RD

PALOMARES DR

BRENTWOOD DR

MANE ST

FAIRMONT DR

WADE RD

COUNTY RD

VALLECITO DR

SUNFLOWER RD

APACHE AVE

UNRUH WAY

BROCK RD

CITRINE RD

DOWNEY ST

TURNER RD

LAS PIEDRAS DR

MOHAWK TRL

WILMAR AVE

RUTH LN

CASTRO RD

CAMARILLA AVE

PARADISE VIEW RD

CYPRESS AVE

AKERS LN

WYANDOT RD

SHEPHERD LN

JUNIPERO RD

WILHART DR

WILLOW AVE

THUNDERBIRD LN

CANTERBU RY ST

GUENTER LN

BREEZY LN

UNNAMED ST

MESA VISTA ST

S OLD WOMAN SPRINGS OH E

HOPI TRL

N DELGADA AVE
LONGVIEW AVE

GEMINI LN

PAXTON RD

WOODWARD RD

MEREDITH RD

MEMORY LN

N RIPON AVE

DEL SO L LN

LUNA VISTA LN

CANYON RD

LLOYD LN

CANTERBURY ST

BEAVER TAIL LN

N SOLEDAD AVE

EL DORADO AVE

SONGBIRD LN

TERRACE RD

GUENTER ST

PERKINS RD

JOSHUA LN

RODGER RD

SMITH WAY

TISH TRL

SUN VIA DR

WOOD DR

FOREST DR

SERRANO DR

MOONSTONE LN

STARLITE MESA DRSUN MESA DR

YUCCA VISTA AVE

BUENA VISTA DR

GOLDEN SLIPPER LN
SUNWAY DR

DESERT VIEW RD

AURORA DR S

SPRING DR

TERRA VISTA DR

KALAN CT

ENCELIA DR

SPRI
NGDA
LE RD

TECUYA WAY

ACOMA TRL

MILLSTREAM AVE

TROJAN LN ROCKY ROOST LN

LEMOORE ST

CAR LSBAD CT

COVE RD

ALBION DR

SIOUX TRL

UNNAME D RD

LENNOX AVE

S UNNAMED RD

S KICKAPOO TRL

OASIS LN

STAR LN

DALE EVANS RD

S LANDERS LN

HILTON RD

SURRY AVE

HERMOSA CT

NATOMA TRL

ALABA AVE

FARRELO CT

CIELITO DR

NUGGET CT

PALO ALTO AVE

UTE TRL

DEL MAR ST

GOLD NUGGET RD

PALISADE DR

RAWHIDE RD

SOLEDAD AVE

BURNS RD

S FORTUNA AVE

DELGADA AVE

S CAMBRIA AVE

YELLOWKNIFE RD

PALM AVE

SUNNYSLOPE DR

SIERRA WAY

CH ULA VISTA AVE

PLASSE DR

TAHOE LN

HILTON LN

HANFORD AVE

PALISADE WAY

PLATA DR

GILA CT

VOLE CT

MURRIETA AVE

CIELITO DR

LINDA LEE DR E

LODI ST

ROME CT

MIRLO LN

N WAMEGO TRL

CHIA TRL

BUSINESS CENTER DR

RIDGEVIEW DR

REDONDO ST

LA HABRE AVE

SUNNYSLOPE DR

LOMITA DR

PUENTE CT

CIELITO DR

CHIA AVE

TANAGER RD

ABERDEEN DR

MOFFETT LN

SCANDIA LN

SURPRISE SPRING
S RD

CONDALIA AVE

S WARREN VISTA AVE

TERRA VISTA DR

CHIPPEWA TRL
MINNA GOMBELL LN

MOUNTAIN VIEW LN

BANDER A RD

ROWELL RD

HANDLEY RD

ELATA AVE

LA HABRA AVE

MELODY LN

SATELLITE ST

DAVID AVE

PIEDRAS CIRCLE LN

PUEBLO TRL

CHIPMUNK TRL

LINDA LEE DR

MONTICELLO LN

GOLETA AVE

PALARAD ST

MARGARITA ST

ULU CT

CAMPERO DR

BUENA VISTA DR

ACOMA TERRACE TRL

BENECIA TRL

CALEE WAY

SAGE AVE

WINTERS RD

TANAGER DR

MATO CT

MARVIN DR

ARCADIA TRL

CRESTVIEW DR

CASSIA DR

RODEO LN

LANDERS LN

PALOMA AVE

DELANO TRL

SAN RAFAEL CT

EL DORADO AVE

SUNNY SANDS DR

NOGALES CT
NELSON AVE

SAN RAFAEL RD

LINDBERGH RD

HANFORD AVE

FLAMINGO RD

HILTON AVE

LA VINA TRL

OLEANDER DR

BUENA SUERTE LN

CHAPARRAL RD

EL RANCHO DR

JUNIPERO TRL

SPENCER RD

SUNNY SANDS DR

DEER TRL

NAPA RD

BUENA SUERTE CT

BOULDER VIEW DR

MANTOVA RD

GERONIMO TRL

LENNOX CT

PRIVATE ST

HONDO ST

LOTUS WAY

LANDERS RD

BELMONT ST

VANS RANCH RD

STEFFENSEN RD

LENNOX AVE

SUNSET AVE

RONALD DR

RICHARD DR

MARTINEZ TRL

DUARTE ST

GRAND AVE

WAMEGO TRL

ALLEY ALY

OMEGA TRL

ORO RD

WILLIAMS LN

MANZANITA DR

SKYLINE RANCH RD

TOM MIX RD

ST MARYS DR

PAWNEE AVE

CONDALIA AVE

HILLCREST DR

APACHE TRL

EUREKA RD

PIEDRA DR

MONTICELLO CT

AIRWAY CT

NEVA CT

RUBIDOUX AVE

LA BRISA DR

LARIAT RD

SUNLAND DR

ROBERTSON RD

FARRELO RD

BURKE RD

SAN REMO TRL

SIERRA VISTA DR

HOOT OWL TRL

ROADRUNNER RUT RD

WILMAR DRHERMOSA AVE

JEMEZ TRL

AVALON AVE

WILCOX LN

MIRA ST

OAKWOOD DR

OCOTILLO DR

MESA DR

BUENA SUERTE RD

HONDO ST

SUNFLOWER DR

PERRIS ST
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County designated Land Use Zoning Districts do not apply to Federal or State owned property.

Land Use Zoning Districts 
 

AG – Agriculture 
 

 
CS – Service Commercial 

RC – Resource Conservation 
CG – General Commercial 

 
FW
 – Floodway  

 
RL – Rural Living 

CH – Highway Commercial 
 

IC – Community Industrial 
RM – Multiple Residential 

CN – Neighborhood Commercial 
IN – Institutional  

 
RS – Single Residential 

CO – Office Commercial 
 

IR – Regional Industrial  
SD – Special Development 

CR – Rural Commercial  
 

OS – Open Space 
 

SP – Specific Plan 
Jurisdictional Control data is for informational purposes only and is not part of the General Plan Land Use Zoning.  The 
depiction of the various land ownership categories is the best available information but cannot be guaranteed accurate.  
For current land ownership information please contact the San Bernardino County Assessor’s Office. 
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EXISITING CONDITION HYDROLOGY MAP
SUN MESA ROAD

LEGEND

YUCCA VALLEY, CA 92284

APN: 059711167
EXISITING CONDITION HYDROLOGY MAP
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BASIN - A ANALYSIS
SUN MESA ROAD,

YUCCA VALLEY, CA 92284

APN: 059711167

X-SECTION: 54 
Sun_Mesa Plan: Plan 01 11/lB/2024 

e--------- 0,--------..... 
1716.1 

111;,.a 

3715.9 

J715Jl 

Ji'l 5.7 

X-SECTION: 259 
Sun_Mesa Plan. Plan 01 11/18/2024 

----------00------------< 
3722.5. 

]722:.C:-

37215 

3721 0 

3720.S 

CRIT. WATER SURFACE=3720. 6' 
DURING 100-YR STORM EVENT 

J 

Stotion (It) 

EG Ultim111~ Dr.lcl\or 

WS.Ullimst~Disc:har 

Cm Ulllma te Dis CM I 

Grouod 
• Ban~ Sta 

Legend 

EG UlirMte Di•~h,r 

WS Ultimate Dis.char 

Cr'I Ultlfi31e Dischar 

Reacfi 

Reach 1. 

p;eacl, 1 
Read, 1 
Read, 1 

Read, 1 
Read, i 

River Sta" 

38.3, 
1'32' 
2 59 

l?6-
94 
54 

X-SECTION: 94 
Sun_Mesa Plan· Plan 01 11/1812024 

e--------.os-------_...., 
3717.2 

J.717.1 \ 
J.717.0 

3716.9 

1716.7 

}716.6 

J 3716.5 

3.716 .4 • ;o , .. "' "' ,s, 
Station (IIJ 

X-SECTION: 332 
Sun_Mesa Plan: Plan 01 11/18/2024 

----------- ,a-----------
372.1.2 

3723.8 

372J.6 

3723.4 

E 
,§ 37ZJ2 

~ 
3723.0 

3722.8 

3722,6 

3722 .4 

3722.2-h---------------------
0 " so " Station (fl\ 

L,egend 

EG Ullimote Dischor 

W5 Ullirmts Dischar 

Gr~Unll 
• 

Bank 5111 

Legend 

EG Ullimllt~ OBctm 

WS Ultima te Dsc.har 

Ground 
• 

Bank Sta 

HEC-RAS SUMMARY RESULTS 
HEC-RAS flan : Plan Gl River: River 1 Reach: Reach 1 Profile; lJftimate Dtschar 

Pr.ofile QTotal Min Ch El w. s. Elev .CriEW.S, E. t;; .. Elev E. G . .Slope !i'el.Ghnl FJow Area 
{cfuJ (ffl {ft} (ft) (ft;) (ft/ft) {ft/s) , {sq ft) 

Ultimate· Dischar 2.4.05. J723.5S: 3724. 52 .3724. S.5 0.018649 1.44 16 .. 75 
---- -~--· -

Ultimate Oischar 24.DS 3722 .. 39 3723.02 37:2-'107 0.052599 1. 81 n .2.a -
Ultimate DJsmai 24.05 3720 .33 3720. 90 3720 .76 3720.92 0.018430 1 .. 02 23.59 --- ---- ~-

Ultima1:E Dlsmar 24.05 3718 ,41 3718,76-, 3718,?a 0.0382.50 1.03 23,'13 1 
Ultimate Qlsch,,i 24.05 3716.44 3716.88 3,716.89. 0,015453 0 .76 31. 78 ) 

-.-.. -.-,.-.-.-.- .-.-.--.-.-.-.. . -.-.-.-.. 
Ultima1:E Qlspiar 24,05 371,S'.67 3716.01! 3715,92) 3716 ,03 0.030327 1 .. 15 2Q ,83 i 

Top, Width froude a!- Chl 
{ft} 
39 .. 28 0.39 ----·-
47.7ll 0.61 
91.67 0.35 

155.99 0.47 
159.36 o.~1 

97.63 1 0.44 

PROJECT SITE 

X-SECTION: 176 
Sun_Mesoi Plan. Pkm 01 1111Bl2024 

----------0,----------< 
37111.4 

3719.1 

3719.0 

E 

j 
371&.3 

--------------

3718.6 

371B.c+--~-----~---~ ---~ ---~ 

Legend 

EG llltinate Dlsctiar 

WS Ubrate Discliar 

Ground 
• 

Bank Slil 

VICINITY MAP 
N.T.S. 

APPLICANT / OWNER / DEVELOPER 
ROBERT BILLINGS 
SUN MESA ROAD 
YUCCA VALLEY, CA 92284 

• "" 
Station (ft) 

X-SECTION: 383 
Sun_Mesa Plan: Plan 01 11118/2024 

<---------.. -------------
3724.8 

3724.6 

J7 2U 

€ 
J7242 

' l 
3724.0 

3723.8 

372 3.6 

so 
Stoti:,n ( ft ) 

LfllJand 

EG UllirMl~ Dlschar 

WS Ul.irMta Disdl•r 

Groun~ 
• 

8Ent Sill 

MAX WSE= 3724.52' 
DURING 100-YR STORM 
EVENT 

PREPARE BY: 
DRP ENTERPRISES LLC 
Daniel Patneaude 
MAILING ADDRESS: 
PO Box 4428 
Palm Springs, CA 92263 
206-734-7765 
Joanne C. Singer RCE 26900 
760-625-7426 



BASIN - B ANALYSIS
63926 Rocking Chair Rd.,
Joshua Tree, CA 92252

APN: 058920122
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(cfs) (ft) "{ft) Cf.tJ {ft) (ft/ft) ,(;ft/s} {sq ft} 
. . 

Ultimate 0iscbar '.ll.40 J717,4.2 3718.231 3718.27 0.030731 1.67 19.96-

Ultimate Dischar J,3,40 3715,84 3716, 7Zl 3716,79 0,035430 2.15 15, 55 
Ultimate Disthar 33. '10 3714. as 3715,33,1 3715,36 0,023217 1.45 23.09 

Ultimate Disthcr B . '10 3712.44 3713,31 3713,37 0,028787 1.91 17.51 
Ultimate Disthar 3,3. '10 3711.39 .3,712. 16 3712,19 0,019906 1.48 22 .. 56 
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LIMITATIONS: 
J:_ 1. Maximum length • 1000 Feet Tc -

1000 2. Maximum area • 10 Acres 5 - (min) 

900 ~ -I J:L u 
6 ~ - u 500 ::) 

~ • i 400 0 - j ..... ~ 300 "i 0 
C ,. - 200 7 !!?. .. c -◄,; .. 

i 
0 a.g.: C N E c 100 ~ e .. --- 80 

Q. 0 ,; ..... eo 8 Q. 
0 .. 0 C _o 
ii I .a: 411() 'i 
I r-: 30 I 
'O Q. .. C 20 9 0 

500 (/) • i ; . 
~ ; 

C 10 10 
b • e .. a.. I 8 

I p- • ~ ... K n .a 1 -----.!.!.l... I I 
400 .. 

Undeveloped !I 
.5 .e 0 0 

Good cover 2 IC 

0 11) en 
! 350 • Undeveloped 1.0 '$ .. 
0 C Fair Cover 0 •• /~ 0 

e . 6 ... 
.2 300 ::/1-' • = I • .5 .5 '$ .2 C ... 

!7 
e 0 

250 .e 
Commercial /.5 -s u 

14 
(Paved) • KEY I-.. u -0 IC L-H-Tc-K-Tc1 

200 .. 
13 / ! IC 

t: 0 

g • t; 12 ,1-' -... 2i 
.. 11/ .. 

u C 

25 • u ... 10 C 0 eL Oeveloement 0 

150 u 
• 9 80- Apartment E -75 - Mobile Home 0 .= 30 8 65- Condominium • E 

60- Single Family-5,000 ft 2 Lot i= 
7 40- Single Famlly-1/4 Acre Lot 35 

20- Single Family - I Acre Lot 
6 10 - Single Family- 2 1/2 Acre Lot 

100 40 
EXAMB.~: 

5 ( I ) L= 550', H= 5.0', K= Sing le Family (5-7 DU/AC) 
Development, Tc=l2.6 min. 

4 
(2) L= 5501

, H• 5.01
, K= Commercial 

Development, Tc=9.7 min. 
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TIME OF CONCENTRATION 
NO MO GRAPH 

FOR INITIAL SUBAREA 

Figure D-1 
D-4 

WASH A, TC = 9.50 
MIN

WASH B, TC = 10.0 
MIN

OFF-SITE WASH-A, TC = 8.0 MIN
OFF-SITE WASH-B, TC = 8.30 MIN

EXHIBIT F



Curve {I) Numbers of Hxdrologic Soil-Cover Cometexes For Pervious Areas-AMC D 

Quality of Soil GrOUD , 

Cover Type (3) Cover (2) . A 5 C D 

NATURAL COVERS -

Barren 78 86 91 93 
(Rockland, eroded and graded land) 

Chaparral, Broadleaf Poor ,3 70 80 a, 
(Manzonita, ceanothus and scrub oak) Fair 40 63 1, 81 

Good 31 ,1 71 78 

Chaparral, Narrowleaf Poor 71 82 88 91 
(Chamise and redshank) Fair " 72 81 86 

Grass, Annual or Perennial Poor 67 78 86 89 
Fair .so 69 79 84 
Good 38 61 74 80 

Meadows or Cienegas Poor 63 77 8' 88 
(Areas with seasonally high water table, Fair ,1 70 80 84 
principal vegetation is sod forming grass) Good 30 '8 71 78 

Open Brush Poor 62 76 •• 88 
(Soft wood shrubs - buckwheat, sage, etc.) Fair 46 " 71 83 

Good 41 63 1, 81 

Woodland Poor 4, " 71 83 
(Coniferous or broadleaf trees predominate. Fair 36 60 73 79 
Canopy density is at least ,o percent.) Good 2, " 70 71 

Woodland, Grass Poor '7 73 82 86 
(Coniferous or broadleaf trees with canopy Fair 44 6' 77 82 
density from 20 to ,o percent) Good 33 '8 72 79 

URBAN COVERS -

Residential or Commercial Landscaping Good 32 " 69 7' 
(Lawn, shrubs, etc.) 

Turf Poor '8 74 83 87 
(Irrigated and mowed grass) Fair 44 6' 77 82 

Good 33 '8 72 19 

AG RIC UL TURAL COVERS -

Fallow 11 86 91 94 
(Land plowed but not tilled or seeded) 

SAN BERNARDINO COUNTY CURVE NUMBERS 
FOR 

HYDROLOGY MANUAL PERVIOUS AREAS 

C-6 
Figure C-3 (I of 2) 

EXISTING CONDITION ON-
SITE, OFF-SITE WASH A 
AND -B

EXHIBIT G



Curve t I) Numbers of Hfdrolgslc Soll-COver Com2lexes Por Pervious Areas-AMC D 

Quality of Soll Cirmm 
Cover Type (3) Cover (2) -,.. 8 ~ IJ 

AGRICULTURAL COVERS (Continued) 

Legumes, Close Seeded Poor '' 77 8' 89 
(Alfalfa, sweetclover, timothy, etc.) Good ,1 72 11 i, 

Orchards, Evergreen Poor ,, 73 82 86 
(Citrus, avocados, etc.) Fair •• '' " 12 

Good 33 ,1 72 79 

Pasture, Dryland Poor ,1 79 i, 19 
(Annual grasses) Fair 49 ,9 79 14 

Good 39 ,1 71J 80 

Pasture, Irrigated Poor '8 74 83 17 
(Legumes and peremlal grass) Palr 44 6' 77 82 

Good 33 '8 72 79 

Row Crops Poor 72 81 &8 91 
(Field crops - tomatoes, sugar beets, etc.) Good 67 71 8' 19 

Small grain Poor 6' 76 84 81 
(Wheat, oats, barley, etc.) Good 63 1, 83 87 

Notes: 

1. All curve numbers are for Antecedent Moisture Conditio·n (AMC) n. 

2. Quality of cover definitions: 

Poor-Heavily grazed, regularly burned areas, or areas of high burn potential. less than 
.50 percent of the ground surface is protected by plant cover or brush and tree canopy. 

Fair-Moderate cover with ,o percent to 7.5 percent of the ground surface protected. 

Good-Heavy or dense cover with more than 7.5 percent of the ground surface protected. 

3. See Figure C-2 for definition of cover types. 

SAN BERNARDINO COUNTY CURVE NJMBERS 
FOR 

HYDROLOGY MANUAL PERVIOUS AREAS 

C-7 Figure C-3 {2 of 2) 
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ACTUAL IMPERVIOUS COVER 

Recommended Value 
For Average 

Land Use (l) Range-Percent Conditions-Percent (2) 

Natural or Agriculture 0 - 0 0 

Public Park 10 - 25 15 

School 30 - 50 40 

Single Family Residential: (3) 

2.5 acre lots 5 - 15 10 
1 acre lots 10 - 25 20 
2 dwellings/acre 20 - 40 30 
3-4 dwellings/acre 30 - 50 40 
5-7 dwellings/acre 35 - 55 50 
8-10 dwellings/acre 50 - 70 60 
More than 10 dwelHngs/acre 65 - 90 80 

Multiple Family Residential: 

Condominiums 45 - 70 65 

Apartments 65 - 90 80 

Mobile Home Park 60 - 85 75 

Commercial, Downtown Business 
or Industrial 80 - 100 90 

Notes: 

1. Land use should be based on ultimate development of the watershed. Long 
range master plans for the County and incorporated cities should be reviewed 
to insure reasonable land use assumptions. 

2. Recommended values are based on average conditions which may not apply to 
a particular study area. The percentage impervious may vary greatly even on 
comparable sized lots due to differences in dwelling size, improvements, etc. 
Landscape practices should also be considered as it is common in some areas 
to use ornamental gravels underlain by impervious plastic materials in place of 
lawns and shrubs. A field investigation of a study area shall always be made, 
and a review of aerial photos, where available, may assist in estimating the 
percentage of impervious cover in developed areas. 

3. For typical equestrian subdivisions increase impervious area 5 percent over the 
values recommended in the table above. 

SAN BERNARDINO COUNTY 
HYDROLOGY MANUAL 

C-8 

ACTUAL IMPERVIOUS COVER 
FOR 

DEVELOPED AREAS 

Figure C-4 

Site Impervious 
Cover

EXHIBIT I
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11/12/24, 11 :57 PM Precipitation Frequency Data Server 

NOAA Atlas 14, Volume 6, Version 2 
Location name: Yucca Valley, California, USA* 

Latitude: 34.1669°, Longitude: -116.421° 
Elevation: 3721 ft** 

• source: ESRI Maps 
•• source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, lshani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey 

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan 

NOAA, National Weather Service, Silver Spring, Maryland 

PF tabular I PF Q@P-hical I MaP-s & aerials 

PF tabular 

I 
PDS-based point precipitation frequency estimates with 90% confidence intervals {in inches)1 

B l Average recurrence interval (years) 

I 1 II 2 II 5 II 10 II 25 II 50 II 100 II 200 II 500 II 1000 

I 5-min I 
0.088 0.129 0.191 0.247 0.335 0.412 0.500 0.601 0.758 1.01 

(0.073-0.107) (0.107-0.158) (0.157-0.234) (0.202-0.306) (0.265-0.428) (0.319-0.537) (0.378-0.667) (0.442-0.825) (0.535-1 .08) (0.690-1.50) 

I 10-min I 
0.126 0.185 0.274 0.355 0.480 0.590 0.716 0.861 1.09 1.45 

(0.104-0.154) (0.153-0.226) (0.225-0.335) (0.290-0.438) (0.380-0.613) (0.458-0.770) (0.541-0.956) (0.634-1 .18) (0.767-1 .56) (0.990-2.15) 

I 15-min I 
0.152 0.224 0.331 0.429 0.581 0.714 0.866 1.04 1.31 1.75 

(0.126-0.186) [(0.185-0.274) [(0.273-0.405) lco.351-0.530' (0.459-0. 7 42) (0.553-0.931) (0.655-1 .16) (0. 766-1 .43) (0.928-1 .88) (1 .20-2.60) 

I 30-min I 
0.231 0.341 0.503 0.652 0.884 1.09 1.32 1.58 2.00 2.67 

(0.192-0.283) (0.282-0.416) (0.415-0.617) (0.533-0.806) (0.699-1 .13) (0.842-1 .42) (0.996-1 .76) (1 .17-2.18) (1.41-2.86) (1 .82-3.95) 

I 60-min I 
0.322 0.474 0.701 0.908 1.23 1.51 1.83 2.21 2.78 3.72 

(0.267-0.393) (0.392-0.580) (0.578-0.859) (0.743-1 .12) (0.973-1 .57) (1 .17-1 .97) (1 .39-2.45) (1 .62-3.03) (1 .96-3.98) (2.54-5.50) 

~ 0.447 0.630 0.896 1.13 
I (1 .1\~~90) 11 (1.;9~2~34) 11 (1 .:1·1\5) 11 (1 .:5-

5
}45) I 

3.08 3.75 
(0.370-0.545) [(0.521-0.770) (0.738-1 .10) (0.927-1 .40) (2.18-4.41) (2.56-5.56) 

B 0.531 0.739 1.04 1.30 1.69 2.02 2.38 2.78 3.38 3.88 
(0.440-0.649) (0.611-0.903) (0.854-1 .27) (1 .06-1 .60) (1 .34-2.16) (1 .56-2.63) (1 .80-3.18) (2.04-3.82) (2.38-4.83) (2.65-5.75) 

B 0.698 0.959 1.33 1.65 2.12 2.50 2.92 3.38 4.04 4.60 
(0.577-0.852) (0.793-1 .17) (1 .09-1 .63) (1 .35-2.04) (1 .67-2.70) (1 .94-3.26) (2.21-3.90) (2.48-4.64) (2.85-5.78) (3.14-6.81) 

8 0.870 1.20 1.67 2.07 2.66 3.14 3.66 4.22 5.05 5.73 
(0. 720-1 .06) (0.994-1 .47) (1 .37-2.04) (1 .69-2.56) (2.10-3.39) (2.43-4.09) (2.76-4.88) (3.11-5.80) (3.56-7.22) (3.91-8.49) 

B 1.09 1.53 2.14 2.68 3.47 4.12 4.83 5.61 6.75 7.71 
(0.966-1 .26) (1 .35-1 .76) (1 .89-2.48) (2.35-3.13) (2.94-4.18) (3.42-5.07) (3.92-6.08) (4.43-7.26) (5.12-9.09) (5.64-10.7) 

I 2-day I 
1.22 1.74 2.48 3.13 4.10 4.90 5.78 6.75 8.18 9.39 

(1 .08-1.41) (1 .54-2.01) (2.19-2.87) (2.74-3.65) (3.47-4.93) (4.07-6.02) (4.68-7.27) (5.32-8.73) (6.20-11 .0) (6.88-13.1) 

I 3-day I 
1.33 1.92 2.76 3.50 4.61 5.54 6.57 7.70 9.39 10.8 

(1 .18-1 .53) (1.70-2.21) (2.44-3.19) (3.07-4.08) (3.91-5.55) (4.60-6.81) (5.32-8.26) (6.08-9.96) (7.11-12.6) (7.92-15.1) 

I 4-day I 
1.38 2.01 2.92 3.72 4.91 5.92 7.03 8.26 10.1 11.7 

(1 .22-1 .59) (1 .78-2.32) (2.57-3.37) (3.25-4.33) (4.16-5.91) (4.92-7.27) (5.70-8.84) (6.52-10. 7) (7.65-13.6) (8.54-16.2) 

I 7-day I 
1.53 2.26 3.31 4.24 5.63 6.81 8.11 9.56 11 .7 13.6 

(1 .36-1 .76) (2.00-2.61) (2.92-3.82) (3.71-4.94) (4.77-6.78) (5.65-8.37) (6.57-10.2) (7.54-12.4) (8.88-15.8) (9.94-18.9) 

I 1o-day II (1 .~5~~89) I 

2.43 
I (3}6!~13) 11 (4.i/:.35) 11 (5.:81~35) 11 (6}4~9~08) 11 (7.:4~1~.1) 11 (8.1~~1~.4) I 

12.7 14.7 
(2.15-2.81) (9.65-17.2) (10.8-20.5) 

I 20-day I 
1.84 2.74 4.03 5.17 6.86 8.28 9.85 11 .6 14.2 16.4 

(1 .63-2.12) (2.43-3.16) (3.56-4.66) (4.53-6.02) (5.82-8.26) (6.88-10.2) (7.98-12.4) (9.14-15.0) (10.7-19.1) (12.0-22.8) 

I 30-day I 
2.06 3.07 4.51 5.77 7.63 9.20 10.9 12.8 15.6 18.0 

(1 .82-2.37) (2.72-3.54) (3.98-5.21) (5.05-6.72) (6.47-9.19) (7.64-11 .3) (8.84-13. 7) (10.1-16.6) (11 .8-21 .0) (13.2-25.1) 

I 45-day I 
2.40 3.55 5.16 6.57 8.63 10.3 12.2 14.3 17.3 19.9 

(2.12-2.76) (3.14-4.09) (4.55-5.96) (5.75-7.66) (7.32-10.4) (8.59-12. 7) (9.91-15.4) (11 .3-18.5) (13.1-23.4) (14.6-27.8) 

I 60-day I 
2.72 4.00 5.78 7.32 9.57 11.4 13.4 15.7 18.9 21.7 

(2.42-3.14) (3.54-4.61) (5.10-6.68) (6.41-8.53) (8.11-11 .5) (9.49-14.0) (10.9-16.9) (12.4-20.3) (14.3-25.5) (15.9-30.2) 

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates 
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds 
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 

Back to TOP-

PF graphical 

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34. 1669&Ion=-116.421 O&data=depth&units=english&series=pds 
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Precipitation Frequency Data Server 

PDS-based depth-durat ion-frequency ( DDF) curves 
Latitude: 34.1669°, Long itude: - 116.4210° 

c:: C: c:: ... ... I.. ... ... >, >,>, >, >, .E .E .E ..i:::: ..i:::: .c:: ..i:::: ..i:::: !'0 !'0 !'0 (0 !'0 
N ,.,, ,l, I I -0 -0-0 't) -0 

I I I N c':!i N !'t1 <;t I I 
U"'I 0 0 Duratio'ii r.... 0 
,-1 r,, \0 ,-1 

2 5 10 25 so 100 200 

Average recurrence interval (years) 

>, >, >, >, 
!'0 !'0 (0 (0 

-0 -0 -0 -0 
I I I I 

0 0 U"'IO 
N !'t1 s;t \0 

500 1000 

NOAA Atlas 14, Volume 6, Version 2 Created (GMT}: Tue Nov 1215 :56:182024 

Back to TOP-

Maps & aerials 

Small scale terrain 

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34. 1669&Ion=-116.421 O&data=depth&units=english&series=pds 
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US De12artment of Commerce 
National Oceanic and Atmos12heric Administration 

National Weather Service 
National Water Center 

1325 East West Highway 
Silver Spring, MD 20910 

Questions?: HDSC.Questions@noaa.gov 

Disclaimer 

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=34. 1669&Ion=-116.421 0&data=depth&units=english&series=pds 4/4 
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